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six hours, when the set of four candles has to be 
replaced by others. 
As a matter of fact, the various street lights of 


this system were lighted about seven or half past, 


and were all extinguished by 12 at night, when 
the gas lights were lighted and continued to burn 


till morning. Three steam engines and one gas 


engine furnish the power for the lights in the 


Avenue de l’Opera ; and at the Orangerie, two 35 


horse power ¢ ngine 8 are running six electric ma- 
there. It can be seen 


chines for the light 


this that 


from 


quite a large item of expense would 
arise from the attendance required 
put the candles in place, and, secon lly 
the 


burned down. 


to sluft 


currents from one to another candle as it 


The price of each candle was stated to be 60 


centimes, or 12 cents. If each one of these aver- 
aged to burn for 1} hours, the cost per hour of 
the candle alone, without charge for interest on 
machinery, etc., or cost of the ne cessary attend- 
three-fifth 
In the Avenue de l’Opera, the electric lights, 


ance, would be nine and cents each. 


when burning, take the place of about 
lamps, and these gas lamps are much nearer to- 
gether than in New York city. 


10 gas 


At the present time the street lamps in New 
York, below Thirty-fourth street, are lighted for 
$12 per annum, including all charges for clean- 
ing, painting, etc., or at the rate of about $1 per 
1,000 cubic feet of gas furnished. The lamps aré 
to burn three feet per hour; 10 of them would 

2 


} 


which he obtains a column of light 13 feet h 


by three feet wide, and, in connection therewith, 


igh 


refers to this very point of intensity and volume 
in most apt language*, and actually suggests the 
idea of bringing into this column of light, as ar 
auxilliary for intensity in extremely foggy weath- 
er, the electric light. 

The two lights 


and, doubtless, one 


rhis is as it should be. may 


assist each other ; result of 
the experiments in electric lighting, in streets and 


public squares, may be to cause the people to de- 


mand more light and better, and that can most 
first, to daily | easily and cheaply be obtained by increasing the 


size of the burners, improving the character of 


|them, and increasing the number of the lamp 
| posts. A perfectly reliable, well-diffused light, 


is the best police any city can have. 
The the 


Paris, is not such a light. 


electric light, as used in streets of 


Of the system of electric lighting where regu 


lators are used we saw a number of 
The 


has been in satisfactory use for years, 


specimens. 
Serrin regulator was the first, I think, and 


B lt re 


| cently there has been much money, time, and tal- 


i}ent devoted to the study of electric science , With 


1a view of developing this light, and there 


consume 30 feet per hour, and the cost for the| 


gas, care, etc., of the ten lamps would be three 
cents per hour, or about one-third of the price of 
the Jablochkoff candle alone, as used in the Ave- 
nue de |l’Opera in Paris. 


What the other charges would amount to it is 


extremely difficult to determine, as we found the 
greatest dearth of actual data on this point. 

J was informed that the estimated cost per 
hour of running four lights, carbons included, 


was three francs and 54 centimes, which would 


be 88} centimes per hour per light, which would 


be equal to about 18 cents currency 

It is argued that while it costs more, there is 
much more light furnished; but this gives rise 
to the very important question as to how much 
of this additional light is usefu/ light, leaving out 
And at this 


I would most decidedly take issue with 


of the account the character of it. 
point 
most of the estimates that the promotors of the 
electric light give of its value in standard can- 
dles. Itis called a light of 


even 2.000 candles. 


1,000, 1,200, 1,500, 
[am willing to admit that when an attempt is 
made to patch up an ordinary phutometer, and 


try to compare this intensely illuminated point 


tof the 


1 


have 
been many regulators presented for public appro- 
val. The most prominent are those of Messrs. 
Carré, Jasper, Halte and Lontin. 


The object of the regulator is to preserve the 


relative positions of the carbon points as they are 
The formed 


current passes from one point to the othe 


being consumed. light is as the 


In order to start the light the points are in 


contuct, so as to establish the circuit through 
them, then they are drawn slightly apart, say a 
distance of one-eighth of an inch, and the Voltaic 
are is formed between the two ends. 
regulator is to hold the carbons in 


posi- 


tion, to maintain this short distance between the 


points, and to keep the carbon points moving 


toward each other as they burn away. It will be 


that 





seen such an instrument must be somewhat 


complicated and expensive; but yet there are 


several that appear to function almost perfectly 
when the carbous burn uniformly, 

The lights from these lamps are not different in 
character from the other system. It is usually 
this kind of aj:paratus that has been applied in 
military and engineering works, to the lighting of 


fuundries, railroad stations and other large areas 


| The testimony that we were able to obtain, as to 


with the light of ordinary candles, or even with } 
| 


the Carvel lamp, which is about 10 candles, the | 


results indicate fabulous figures, and well they 
might, for a variation of 100 or 200 candles would 


thus be hardly perceptible. But what I mean to 


assert is this—that taking four of Mr. Suge’s) 
) ° 9 + | 
triple ring Argands, which give alight of 250 


candles each, and light them in any proper place, 


they would give much more light than the 1,000 
candle power electric light. 

The intensity of the electric light may show on 
the small shaded disc of the puotometer a very 
But the 
has not diffusive power 
of light, 
minous points that throw off the light. 


high illuminating volume is 


lacking. It 
surface 


p' wer, 
This re- 


lu- 


sults from or the number of 


At the 
tion, in Dublin, J. R. Wigham explained the con- 


recent meeting of the Britjsh Associa- 


struction of the largest gas burner lights, as 


adopted by the Irish Light House Board, by | 


the working expense, as well as the satifactoriness 
of the light given, was amusingly indefinite and 
contradictory. 

At the station of the 
been in for some 


While official told 


satisfactory and expensive, and that that was the 


Lyons Railroad it had 


use time and discontinued. 


one us that the light was un- 


probable cause of returning to the use of 
light. 
bottom facts ”’ 


gas 
‘* the 
that the 
cost was a mere trifle, and that the light was far 


Another claiming to know much of 


in the case, assured us 


superior to gas light. 

The conclusion arrived at, on our part, was that 
the light had been replaced by gas for so rea- 
son, and that the gentlemen having the full ac- 
count of the cost was not to be found. 


At the station St. Lazar the electric light was 


in use in portions of the yard, and in freight | 


houses, and preparations were being made to in- 
but I 
derstood that this was being done at the expense 


troduce it into the passenger station ; un- 
of the manufacturers of the apparatus for the pur- 
pose of trial. 

It was claimed, by the promotors of the various 


* See page 171 this JounmaL 


cal working of the light in such places ; 


The object | 


systems, that there were as many as 1,000 appli- 


cations of the electric light in France. It was at 


a season of the year when no artificial light was 
required in the various mills and other places 
where it had been introduced, and, consequently, 
no opportunity was afforded of seeing the practi- 
but a 
correspondence with some of the parties who had 
tried it, 
replies as in other places. One gentleman who 
f m i 


resulted in about the same contradictory 


the 


accuracy 


was employing a large number « 
manufacture of artieles requiring great 
of workmanship, claimed it to be superior to any 
other light in all respects ; while others who had 
tried it in mills, where weaving and spinning was 
done, pron yunced most decidedly against it, and 
in some cases had discontinued its use, 

The most perfect exhibition of the light that I 
saw was at the establishmeut of Messrs. Sautier 
& Lemonnier. This firm have been engaged for 
some time in making, among other mechanical 
work, lighthouse apparatus, and they are the 
makers of electric light apparatus for military and 
engineering purposes. They placed the regula- 
tor in a vessel which entirely concealed the di- 
light from view. 


rect This was suspended near 


the ceiling of a room about 30’ x 60’, well white- 


washed on all sides, and at the 


top: all the light 


coming as a reflected light from the ceiling, and 
the plercing brilliancy of the lamp being cut off 
from view, the result was a very strong, well-dif- 
fused light, with but little shadow, but, neverthe- 
less, very trying to the eyes when used for a short 
time. 

M. Lemonnier also showed the use of the light 
in front of a reflector, fixed on a stand, with uni- 


versal joint, 


so that it could be turned in any di- 
rection. These were on the balcony of a high 
I b slieve I 


the least when I state that a man could be clearly 


tower ; and am not exaggerating in 


distinguished, at night, at a distance of three or 


| four miles, when within the rays of light. 


| Gramme, 
| 


The Ch 


away, could be as*easily distinguished as by day- 


lor of different houses, three miles 


light. And it is here, in special uses, tnat the 
electric light is of great value. I look upon its 


introduction as that of a céordinate branch of il- 
lumination, in the same way as the calcium light 
is: but I cannot see where any hostility or com- 
petition can arise between it and gas-lighting. 
As to the 
DIFFERENT MACHINES 

used for generating the electricity there are the 
usual number of competitors. The more promi- 
is the one known as ‘‘ the Alliance,” per- 
Nollet & Van Malderen. The 


Siemens, the Lontin machines, in 


nent 
fected by Messrs. 
the 
France, and the Holmes and the Siemens in Eng- 
land ; 
that are probably equal to any of them. 


while we have in our own country several 


‘hen behind all these, viz., the carbons and 
the regulator, the cables connecting these, with 
the 


comes the motive power. 


the machines, and machines themselves, 
Steam boilers, furna- 
etc., so that it will be seen 


And, 
Supposing the character, and 


ces, coal, stokers, etce., 
that it is not so simple a thing after all. 
what is more. 


cost, and quality of the light to be what is want- 


|ed exactly, it is not a reliable light, so simple 


are the causes that may extinguish it. In fact, 


there is no certainty that it may not go outat any 


| moment, 


‘ally determined. 


Another point, which is a commercial one. How 
is the electric light to be measured and sold. 

When gas is bought the amount of light that 
The quantity 
is accurately measured, and the quality is offici- 


may be derived from it is known. 


From all this statement you 
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will see Tam sure that, as 
tric light may be welcomed by us as an ally and 
coadjutor, and not as an enemy. 

Too much credit cannot be given to the zeal 
and energy with which the electricians of the 
present day have given themselves to this sub- 
ject ; and I cannot close this report without ac- 
knowledging the kindness and courtesy with 
which I was received and assisted by all of those 
directly interested in the electric light in Paris, 
to whom I applied for information and explana- 
tion. 

To Mr. Jablochkoff, and his assistants, to Mr. 
Lemonnier, to Mr. Arson, chief engineer of the 
Paris gas-light company, Mr. Servier, President 
Société Technique de lIndustrie du 
France, and his associates, and to Mr. Fischer, 


Gaz en 


of the Jury having charge of lighting and heating 
apparatus at the Exposition, I am under special 
obligations, and desire to return especial thanks 
for their aid, ete. 


New York, Ocr. Ist., 1878. 





SIXTH ANNUAL MEETING OF 
THE AMERICAN GAS-LIGHT 
ASSOCIATION. 





OFFICE OF AMERICAN Gas-LiGHt ASSOCIATION, } 
150 Broapway, N. Y. Crry. 4 

The Sixth Annual Meeting of the American Gas 
Light Association will be held in the city of New 
York, on the 16th, 17th, and 18th days of Octo- 
ber, 1878. The Meetings will commence at 10 
the 16th. 
place of meeting will be at the Fifth Avenue 
Hotel, corner of 23d, Street and Fifth Avenue. 


o'clock, A.M., on Headquarters and 


There will be a meeting of the Executive Com- | 


mittee of the Association, on the evening of the 
15th of October, at 8 o’clock. 

Members of the Association are reminded that 
this meeting is to be continued through three 
days, so that ample time will be had to discuss 
the topics and papers presented, 

Members are earnestly requested to prepare 
papers, in their own way, on such topics as they 
would like to learn about, and bring them before 
the meeting for friendly discussion. 

A meeting, large in numbers, is anticipated, 
full of interest, and of real value to every gas 
engineer and gas maker in America. 

Sec. IV. of the Constitution gives the qualifi- 
cations for membership, and reads as follows : 

‘To be eligible as an active member, a person 
must be a president, vice-president, director, sec- 
retary, treasurer, engineer, consulting engineer, 
or superintendent of a gas company, or an indi- 
vidual manager of a gas works, or a person prac- 
tically skilled in the construction and management 
of gas works.” 

All persons eligible for membership, as above, 
are respectfully invited to become members of tlie 
Association, and, by so doiug, benefit themselves 
and the gas fraternity generally. 

CHARLES NETTLETON, 
Secretary. 





Light-House Illuminations. 
sas cleetad 

Before the Mechanical Science Section of the 
British Association, on Thursday, Aug. 15, Mr. 
J. R. Wigham read a paper on ‘‘ New Applica- 
f Gas for Lighthouses. Illustrated by 
models, full-sized apparatus, etc. :—1. The quad- 
riform group flashing light, as used at Galley 
Head Light-house ; 2. The combined gas and 
electric light for light-houses ; 3. A mode of light- 
ing sea beacons from.a position on shore. 


tions 


ised at Galley Head J] H 

Galley Head, a promontory « t ( st of 
Cork, about midway betw ( r i the 
Old Head of Kinsale, is a } t it neighb 
hood of which there have bes veral shipwrecks 
The Commissioners of hh I ts, therefore, 
determined to ] ce thei na 
powertul light which Wit 
this view, and acting upon t Dr. Ty1 
dall, their scientifi id t lopt the 
quadriform group-flashing gas-light, 1 
which I now propose to say a lew wo! 1 

Itis perhaps kuown to some w re present 
that the Commissioners of I hts were the 
first lighthouse authorities t« is 
an illuminant for mport I y 
have done me the honor of adovt the ! - 
ments and burners for the pt gas 
which I have devised from time to tim: My 
has been to combine the greatest poss 
sity with the greatest possible v Ll the gas 
flames which I employed 

Before showing you these 1 8s, | may, per 
haps, be permitted for a few! ites to explain 
some of the steps by which I w L te struct 
gas burners for lighthouses, in the fo n whic 
they are now used. 

Up to the time of my first expel nly 
Argand burners had beer sed for the combus 
tion of oil in first-order lighthouses ; but wl 
was attempted to construct A 1 burners for 
gas, which should be of sufficient dimensions to 
give the same light as those for diffi 
ties as to smoke and chimney terfe l 
and it became evident that some ther tl l of 
burning gas must be sou f 

It occurred to me that if any pla uld be de 

| vised by which the excess of « ‘ I ke 
existing in rich gas flames l be tur lt 
account as a means ol 3 
ting power, a valuable deside 
tained. I accordingly made 1 experiments 
with that object, and came t the 310n that 
[I could find no better basis fon y effo; to that 
end than the ordinary well-] *t fish-tail jet 
The fishtail jet, it is hardly necessary to say, is 
bored diagonally on opposite sides of as | in 
ternal cone. Thestreams of gas issuing from the 
orifices impinge against each other with consider 
able force, and the result is the tl sheet of 
flame with which we are so familia his flame. 
possessing a large surface, to which the oxyge1 
of the air readily gains access, i consequence 
rendered brilliant and comparatively smokeless 
But on closely examining the tlame of a fishtail 
burner, it will be seen that towards the top, where 
the force of the stream of gas is nearly expended, 
it is thicker, and inclined to besmoky. The lar- 
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ger the bore of the burner the thicker the stre am 


of gas, and (its pressure and quality being 


rood 
the greater the amount of unconsumed carbon. 
When a number of fishtails are arranged so that 
the upper extremities of their flames touch eacl 


other, they run up, because of the absence of air 
between each jet, into smoky tails ; but the light 
they give when thus united is increased, with 
hardly any increased consumption of 
beyond the mere multiple of their single flames, 
as may be seen in a moment by 


fishtails together. I made this peculiarity of the 


} 


fishtail available for producing a large flame of 
high illuminating power, and I devised this form 
ef burner. m double 
by which a more effective combustion of gas is 
attained with less consumption for each jet than 
in the burners which I used in my earlier experi- 


ments, The principle of the 


I used in its constructi: jets, 


double jet is not 


application is entirelv so, 


new, but I believe that the present form of its 


It is exceedingly sim- 
may be explained by an ordinary gas 


It will be seen that the power of this burner is 


btained by a peculiar arrangement of numerous 
ishtail jets, and it is increased by suspending 
ver the flame which they unitedly produce an 
xidizer, of 'tale, or other material, by means of 
1 a current of air is brought in contact with 
ts most smoky part, rendering it not only smoke- 


less but exceedingly white. The combustion is 


also assisted by a bottom cone for equalizing the 
to the flame. 


uir is thus twice availed of 


The oxygen of the 
first, at the bottom 


through the medium of the several 


rent of air 


flame, 
fishtail burners ; and, secondly, at the top of it, 
where its action raises to a white heat the large 


quantity of solid carbon found there. This may 


be seen if I light a burner, which is one of the 
ordinary clear-weather lighthouse burners, and 
it to 


may say, 


show you without and with its oxidizer. I 
in passing, that burners like this are 
superior to any form of Argand burner in this 
important particular, that they require no chim- 
ney-glasses, the breaking and cleansing of which 
ften cause much inconvenience in lighthouse 
aintenance, to say nothing of their presenting 
in obstruction to the passage of the light of the 
huve on the 
It is 
so constructed that u light-keeper can increase 


flame to the dioptric apparatus. I 
table a complete Irish lighthouse burner. 


the power of the light by five steps, according as 


t 
the state of the weather may seem to require it, 
from the burner used in clear weather, consisting 
of 28 jets such as I have just lighted, to the sec- 
md, third, 


ing of 48, 68, 88, and 108 jets respectively. 


fourth, and fifth fog powers, consist- 
The 
changes from one power to another can be made 
very quickly by the use of mercurial joints, as I 
shall now show you. 

With respect to these fog burners at which we 
have just been looking, I may say that while we 

ll know that while there are fogs capable of ob 
securing any artificial light, and that even the 
sun’s rays can but feebly penetrate dense fog, yet 
when fogs are not very dense, or when the weath- 
er is merely what is called ‘‘ thick” (but suffi- 
ciently so to obscure ordinary lights), then it is 
that the mariner derives much benefit from pow- 
erful lights such as I have just shown you. 

The power of the gas burner at which we have 
beer 


creased by the use of lenticular apparatus. I have 


just looking is, of course, very much in- 
here what is termed an annular lens of the kind 
ised for revolving or flashing lights in first-order 


lighthouses. I will move it in front of the 28-jet 


burner. You will see how a beam the full sizeof 
the lens is made to traverse every part of the hor- 
izon, 

If, instead of using this ordinary lighthouse 
lens, which is designed for an oil-lamp flame four 
inches in diameter, 34 inches high, I were to use 
alens made to suit my large 108-jet gas-flame, 
which is 12 inches in diameter by 84 inches high, 
I need not say that the illuminating effect would 
be enormously greater. I trust that before long 
lighthouse authorities will sanction the construc- 
tion of such lenses, and so gain the full beuefit of 
the large flames, which, so far as we know, gas 
only can produce. 

Being fully convinced, from long practical ob- 
servation, of the importance of using large lights 
to illuminate fog, I determined to push that prin- 
ciple to the utmost limit permitted by the lenses 
now used in the lighthouses, and I devised a plan 
by which, in foggy weather, double, treble, and 
quadruple the power of the largest gas light and 
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lens at which we have been looking can be 


ob- 

tained. This pian, which has been termed the 
biform, triform, and quadriform systen usists 
in placing two, three, and four burners respect- 
ively, vertically over one anothe a and making an 
arrangement by which the products of cor bus- | 
tion of the lower burners are intercepted and | 
turned outwards, so as not to interfere with the | 
upper burners, while « supply of pure air is 
veyed to each of the '¥ Cy lindrical ope ngs 
brought through the fines. The air thus intro- 
duced is sucked in briskly by tl lraught and 
much heated by its contact with the nearly red 
hot casing of the internal flne The illuminating } 
power of each of the tlames is thus 1 te! Ly 
cre ased., 

That you may clearly understand the plan by 
which these lights are burned one above other, | 
I have here arranged two such lights, and y 1 | 


will observe that so far from the upper being in- 
juriously affected by the lower light, it is improv- | 


ed by the high temperature at which it is burned, | 


and the constant supply of fresh air which is 
sucked in by the apparatus which I hay» describ- 
ed. Without this apparatus, you will see that 
the upper light has hardly any illuminating pow- 


er. | 


[ have here a model of the quadriform appara- 


which I have erected at Galley Head. There 
are 32 lenses arranged in four tiers, eight in each 
tier. Each lens is of the size of this first-order | 
lens, and one of these powerful gas lights is plac- 
ed in the focus of each tier. Thus there are four 
burners placed over each othe De As the le nses 


touch each other, the 
distance, and form a 


lights blend at a few yards 
great pillar of light about 13 
feet high by 3 feet wide, the illuminat 

which is caleulated to be equal to nearly 
This illuminating power, | 


it is to be remembered, is so under the ec 


ng power of 


i 


A milli mm | 


sperm candles. preat 
ontrol ol 
the light keeper, that only one-fourth of it is ap- 
ree 
the 
the 


plied in clear weather, the other tl portions 


as weather 


being reserved for application 
This light is the world, 


to the 


largest in 


thickens. 


and it ought to be a source of satisfaction 


Commissioners of Irish Lights to know what they 
have done at Galley Head, in furtherance of the 


berevolent work to which they gratuitously give 


so much anxious attention, is likely to be of 
much benefit to the sailor. Indeed, since the 
completion of the Galley Ilead Lighthouse early 


this year, the Commissioners have received from 
the of the 
which pass Galley Head, the 


commanders great ocean steamers 
most satisfactory 
testimonials as to its power and distinctiveness. 
Can it be that there 

, 


have expressed doubts whether tl 


believed are persons who 
i.e illuminating 
power of the quadriform is any greater than one 
of its four component lights? To convince such 
sceptics, and to afford the Members of the British 
Association an opportunity of judging the effect 
of this light, a first-order quadriform apparatus 
will, by the kind permission of the Commission- 
ers of Irish Lights, be exhibited in comparison 
with the ordinary light at Howth Bailey light- 
house. 

Before concluding, I shonid say that the light 
at Galley Head, besides being quadriform, is also 
what I have termed a “ group-flashing”’ light— 
that is, the flashes from the lenses instead of be- 
ht- 
houses, are each of them, by the continual extinc- 
p 
four or five beams, which constitute a group of 


ing single flashes, as usually exhibited at lig 


tion and re-ignition of the gas, broken into 
flashes recurring at regular intervals, thus pre 
senting a very distinctive light for the guidance 
of the mariner. This is accomplished by the 
same clockwork machine by which the lenses are 


|}caused to revolve The interval between the 
groups of flashes is one minute, the interval be- 
tween the flashes composing each group is about 
two seconds, during which the gas is cut off: a 
| very Copsil lerable « economy 1 the maintenance of 
the lighthouse is the result, only about one-half | 
the gas which would be used in ordinary flashing 
| light being consumed. 

One word more as to these flashes. Just as the 
suddenness of the flash of a gun catches the eye 
30 the effect on the fog when large gas-b irhers 
such as | have cl seribe dd, are sudd lig) ted, 1s 
very striking ; and the use of gas as an intermit 
tent light for lighthouse purposes is valued, not 

y because of its economy (the intermission 

he y due to the cutting-off and consequent sav- 

f the gas but also beeause of the iumina- 

ting effect on fog by the sudden exhibition of its 
great tight, as I have just mentioned 

The ¢ ed Gas and Elect Light fo 

/ hth 8e8 

The dimensions of the usual lanterns and diop- 
tric apparatus of hghthouses not permitting us to 
use gas-lights of a larger size than that which I] 
have just described, and of which I have shown 
you a full-sized drawing, it seemed desirable to 
consider whether we could not usefully add still 
greater intensity to our lighthouse gas flames than | 
that obtainable from gas only. All our intense 
lights, such as the lime light, the electric light, 
magnesium light, ete., are costly; but it oceurre d 


to me that if I could add some such intense light 
to my large gas burners, so arranged that it need 
not be used except in thick weather, I would, at 
comparatively small expense, produce a fog light | 
combining both quantity and great intensity. I| 
made many experiments, and at le ngth arranged 
for what I termed a core for my gas burners. 


med might 


I first used, as the simplest and 


Any of the intense lights [ have menti 
form this core. 
least expensive, a rich hydrocarbon flame inten- 
sified by oxygen, but I prefer the electric light 
because of its greater intensity, and because of 
the facility with which, owing to the recent 


provements in the Gramme magneto-electric ma- 





chine, it can be applied. When the Jablochk 
electric candle, which is now so much 

Paris, has been so constructed that it may be 
burned without variation for many hours to 


gether, it may be very easily utilised for the core 


of which we have been speaking: but, in the 


meantime, the light from carbon points regulated 
by a Serrin lamp, is quite available for that pur- 
pose. By asimple alteration in the arms which 
hold the carbons, and of the clockwork by which 
those arms are moved, we can bring the light into 
the precise focus of the gras burner, 


and apply it 
in a moment when occasion arises. By means of 
a gas engine, which, of course, can be used at all 
gas stations, it can be applied in a moment. With 
respect to this light, I will ask you to remember 
that it is only designed to be used during fogs, 
so that no expense is incurred except while the 
fog lasts, and during that time (it appears to me 
that) no expense should be considered too great 
when the possibility of saving human life is taken 
By the kindness 


into account. of the Commis- 


sioners of Irish Lights, one of these combined 
lights will be fixed at Howth Bailey Lighthouse, 
and an opportunity will be afforded to the Mem- 
bers of the British Association of judging of its 
effect in connection with the great quadriform 
light which, as I before mentioned, will also be 
placed in the experiment-house of that station, I 
have read the programme of this Association at 


Salthill by the light transmitted from this com- 


bined light at Howth Bailey Lighthouse, about 
six miles distant—a test of the power of a light 


im- | 


house light more severe than has ever before been 
applied, so far as I am aware. 

| Twill only add that what I in the 
| early part of this paper, respecting the useful ef- 


fect of 


have said 


sudden flashes, in catching the eye of the 


| sailor by what may be termed a momentary thrill 
|in fogs and haze, peculiarly applies to this com- 
bined gas and electric light; this light when sud- 


denly exhibited produces an exceedingly striking 


effect, well calculated to arrest the attention of 


the mariner. 
i Mode of Lighting Sea Beacons from a Posi- 


tion on Nhore. 


When it establish 


ughts upon beacons where space 18 limited, and 


is desired to and maintain 
to which access by boat is difficult or expensive, 
gas properly dried by chloride of calcium may be 
mveniently applied as the means of illu- 


mination, 


very Cc 
A gas station on shore will command 
any desired number of beacons, and the lights 
may be simultaneously lighted and extinguished 


from the shore. The plan I have adopted, and 
exhibited in operation to the Commissioners of 


Irish Lights, is very simple. During the daytime 





the gas is supplied at a pressure, say, equal to a 
column of water six inches high, to maintain a 
small light about the size of a pea in the lantern 


beacon. The gas for this light is driven 


| 
| of each | 
| 


hron 


igh a bye-pass in the valve of an automatic 


gas governor of suitable size fixed on each burn- 


er, and the high pressure at which the gas is sup- 


plied prevents wind or any slight movement of 
t 


he supply-pipe from causing the extinction of 


| the small flame, which thus remains as the per- 
manent lamplighter of the beacon. 


| Iwill illustrate the tenacity of small flames 
burning at very high pressure by this simple ex- 
periment. I will supply a small flame with gas 
|at six inches pressure of water, and then at one 
| inel 


pressure. It will be seen that the least mo- 
| tion of the supply-pipe will extinguish it in the 


| latter case, while it is comparatively difficult, if 
| not impossible, by that means to extinguish it in 
former case. 


the At nightfall, when the time ar- 


rives for exhibiting the light in the beacon, the 
pressure at the shore station is diminished from 
six inches to, say, one inch, and this reduction of 
pressure immediately acts upon the governors 
which are attached to each light, causing their 
valves to open, and thus admit gas for a full-sized 
ame. When the beacon light requires to be ex- 
ished, the reverse process is gone through, 
| the pressure on shore is increased, the governor 
valve rises and extinguishes the light, leaving, 
however, the small by-pass pea-sized flame ready 
for the performance of its function as lamplighter 
on the 

The little apparatus which I have here will 
clearly illustrate this method of illuminating bea- 
[ wil) put it into action. You will see that 
to light and extinguish the light at the opposite 
side 


next occasion. 


cons, 


of the room I simply reverse the ordinary 


plan to which we are accustomed. I turn off this 
cock to cause the lights to spring up, and I turn 
it on to extinguish the light. 


Gas- Lighting. 
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Inaugural Meeting of the Western Gas 
Managers’ Association. 


——— 


[OFFIctaL REPORT. ] 

In answer to call of J. O. King, Esq., of Jack- 
sonville gas company, calling together the gas 
managers and engineers of the West, for the pur- 
pose of forming a Western Association, the meet- 
ing was organized temporarily in the director’s 
room of the St, Louis gas company, No. 511 
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Olive street, by the election of Mr. J. O. King, 
Chairman, and Lee A. Hall Seeretary, whereupon 
the Chairman stated the object of the meeting. 

On motion, it was ordered that Mr. E. J. King 
act as assistant secretary, who, in answer to re- 
quest of several gentlemen present, gave a synop- 
sis of answers to the call for the meeting. 

On motion of Mr. T. G. Lansden, a committee 


of five (5) was appointed, consisting of Messrs, 


Lansden, Terry, Wallace, E. J. King, and J. C. | 


Zabriski, to report articles of Association, for 
permanent organization, and the committee in- 
structed to report at two o’clock, Pp. m. 

On motion, the meeting adjourned until two 
o’clock, P. M. 

Meeting called to order at two o'clock, Pp. m., 
pursuant to adjournment, Mr. J. O. King in the 
chair. Committee on permanent organization 
submitted the following Preamble and Articles 
of Associotion, which, after full discussion, were 
adopted. 

PREAMBLE. 

Whereas, The manufacture and supply of gas 
has become one of the largest economic interests 
of the county ; and 

Whereas, It is important to the manufacturers 
and to the public that the best processes known 
shall be employed in its manufacture and distri- 
bution ; and 

Whereas, It is most desirable to obtain the 
advantage of the experience of gas engineers scat- 
tered throughout the Northwest and Southwest, 
upon the various problems presented for consid- 


eration, we the undersigned, hereby agree to as- 


sociate ourselves, for the above-named purpose, | 


according to the following 
ARTICLES OF AGREEMENT. 
Article ] —The Association shall be eall d the 
‘* Western Association of Gas Engineers and Su- 


perintendents.” 


Article IJ. —The annual meeting of the Associ- 
ation shall be held on the second (2d) Wednes- 
day of May, in each year, at such place and hour 
as the directors shall determine, 

Article I111.—The officers of the Association 
shall be a President, two (2) Vice-preside nts, a 
Secretary and Treasurer, who, with ten (10) other 
members of the Association elected for that pur- 
pose, shall constitue a ‘‘ Board of Directors.”’ 


Article IV.—Any gas engineer, or superintend- 
ent, may become a member upon application to 
the board of directors, and an election by two- 
f t) 
Association, and by signing the articles of agree- 


thirds of the votes at any regular meeting 


ment. 
Article YV.—Any person connected with the 
manufacture of illuminating gas, may become an 


honorary member, by the same vote as is requir- | 


ed for the electicu of active members of the Asso- 
ciation. 


Article VI.—The administration of its affairs 


shall be entrusted to the officers of the institution, | 
of whom five (5) shall form a quorum for the| 


transaction of business. 


Article VII.—The secretary and treasurer shall | 


receive all moneys, He shall also notify all 
meetings. Take minutes of the proceedings at 
all meetings of the Association, and enter them 


upon propor books provided for the purpose. He | 


shall write the correspondence, read minutes and 
notices at all meetings, and also papers and com- 
munications, if the authors wish it. Report dis- 
cussions, and perform whatever other duties may 
be indicated in the regulations of the Association 
as appertaining to his department, 


Article VIII At 


ho 1 
‘ 
? + \ 
iu Ss 


lars s 
ship 
dollars 


| previ is t 
The f 
| paid the initiat ; 
| XIV : 
| J. O. K } 
L. A. H ) 
W. Du gN \ | 
Wm. W : I 
G. B. B H 
G. #4 i 3 \\ | 
oJ. Wed L) 
L. M. M st. J l 
L. ¢ J l d | 
aS aden, S ©, J 
Chas, Ers} , st. I 
C. J. Lew Jo} 
J. E. | Par 
Jacob Sitz | U 
E. J. Ki J ti 
A. M.1 ) sa 
J.C. Z St. I I 
S. Watts, St. I s, M 
W. C. Faulkn r, Sl \ 
J. K. Mit G I \I 
J. C. Lord, W M 


M. Moran, Joliet, | \ 
L. Hoster, Little Ro K, A | 


Jas. Green, St. Louis, M 4 
Jno. Dell, 

| L. J. Howard 

T. G. Russell, 


8) 
Jno, Atkins 
On motion, a committee of 1 Pp} t- board 
ed, consisting of Messrs. But , Wa n Unc 
lace, Lockwood and Dunbar, t port permanent Atte 
officers of the Association, and ti ito re-| Lee A, 
port at 10 o’clock to-morrow morni Secret 


J. M. Armstrong, Hannil Mi men, W 


DAY, SEPT. 197rH, 1878. 
lled to order pursuant to adjourn- 
Esq., in the chair. Minutes of 
und approved. Recess taken un- 


Called to order at 10 o’clock 


¢, when 
on permanent officers presented the 
port, to wit: 


Association of Gas Engineers 


committee, to whom was referred the 


permanent officers of the Association, 


report as follows: 


nt—J. O. King, Jacksonville, I. 


President—J. C. Zabriski, St. Louis, 

Vice-President—Wm. Wallace, Lafay- 
Trea Lee A, Hall, Louisiana, Mo. 
Dunbar, New Albany, Ind. 


I sden, St. Louis, Mo. 
11 


W. Butman, Decatur, Ls. 


kwood, Ft. Worth Texas. 
Hoster, Little Rock, Ark. 


. ' 
W. Littleton, Quincey, Ills. 


: csonville, Ils. 
ir . ve Charles, Mo. 
B. Bu 3 H nibal, Mo. 


ly elected, and declared per- 


mittee of three (3), consist- 
Hall, Lansden aud Burns, was ap- 
de of by-laws, and report 
rd of directors two (2) weeks be- 
Mr. J. C. Zabriski, the thanks of 
were tendered to Mr, Socrates 


R ver St. Louis Gas Company, for 


room for the meetings of the As- 


Mr. E. J. King, the AmeRIcAN 


Association, in accordance with 
August 28th, 1878, to J. O. King, 


lowing bills were pre sented, allowed, 


l paid, vi 
pl circulars, ete $13.50 
nd advertising 9.75 
o.U00 
5 sis aie Sauk $26.25 


of ©. A. Lockwood, the secretary 
rer was instructed to procure the ne 
and stationary for use of his office, 
to the Association to attend in a 


‘epted as follows: 


nsden, to visit St. Louis gas works. 


, to visit Laclede gas works. 


Evens & Howard, to visit Cheltenham 


ns were teudered by several gentle- 
could not be accepted for want of 


of Mr. Lansden, the thanks of the 
1 were tendered to Mr. J. O. King, for 


n effecting an organization of the As- 


m, the Association adjourned until the 


eting (2d Wednesday in May) and the 


rection ordered said meeting to be held 
10 clock, A. M, 


ALL, J. O. Kiva. 


ry. President 
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I tne st Valuatl tuijuncts t ‘ eT en W 1 ese qua t put 
Recent Advances in Telegraphy.* ' , P e . 
. | e gore I rity of patents are taken out by 
ov r ID , , ; ri } _— 1 1 : j 1 7 =e . 
By W. H. Preece, Mi Inst. ( K., I It w be observed that in the above « mera- | those who do not possess them at all, They are 
ini: Engla istands prominent as the home of the | the most troublesome men to deal with They 
tl r Syste or ne r } . . ny + 9) ; 4 . - P . 
Other ystems tor increas the ipacity of entor While she can boast of Wheatst ne, | cannot be convineed of their errors, and their 
saa h <P 1 ae . = = . Mans atte ae 
wire nay also bes i iey a ( ntine ( Ke, Bain. [} ympson, Clark, Varley, Full r, want of experiences prevents them from seeing 
rhus Meyer (whose instr t was « ted at ete., and Europe can boast of Gintl, Siemens, | their failure ; but of the numerous patents that 
the Vien? xhil ’ 1272 na now } F | | 
the Vienna Exhibiti io, and w in Frischen Meyer, ete America has her M rse, | are ily taken out, how many complaint u? 

; : 7 ’ ’ . ‘ 4 ; . . . 
on a ill sealein France 1d Austria) sends | Hughes, Stearns, Edison, and Gray made hose who have not been fairly d pr 
+ 7 J rn . 

ur messages in t same direction apparently In 1868 the Western Union lelegraph Compa- | perly treated 
‘ tha « o th) vit ¢ - — +] . ‘ : 
it the I ime bu hevy re not se l iy, feeli hat then telegraphic sy tem was not Chev 16 ow as numerous as ever, indeed, th 
eous } ‘onal . 2 : , ‘. ‘ . , ' 
neousiy, the signals é led and dist ed | up t the requirements of the age, secured the verage f the ist eight vears exceeds that of the 
mibesagies btain the ma carrying capacit valuable services of Mr. Cromwell Varley, w! } s eight ence I am justified sayi 
the ire { . a al — ene | 
the wil ma ere! é t prac ed them ly the Euro a taundayr f | 4) ‘ ‘ : f the telegraphs bv State 
great. ‘ ty nowledge, and they have certainls 1 : ‘mprovement Moraove thi 

\ Fando 7 oe oo 441 ; 1 +] _ 4 ae 

I. Bandot, w PI 18 is « the | tered their i ction telegraph system outside that of the Government 

rol ~) 7 . fe ’ 41 y } ‘ ‘ 1: 

Paris Ex DItION, sé iS hive message upé t} \mer lopted Ir Syste! ot phe i as creat now 3 th wl le tele rap system of 
Hughes apparatus in the e direction, but they itic telegraphy rhey have adopted J 301 S| the country was before the transfer ; and invent- 
also are not simultaneon ind thou ry itl et] i I u ring 1r0on wire [} ey | ve f rt dissatisfied with the Governm nt, 
ing the intervals of t oceuy d e type troduced on some lines automatic telem pl v have the numerous cable companies a1 | the great 

] , . 4 . } 1 . . 
wheel in revolvi ind d yutir : fied by Messrs. Little and Edis They | seiner scertshiely f this country to fall ba upon 
he iner ses the capacity ol ire, t is trying ir superior batteries Private enterprise is not dead, 
ver tien r Satin ‘ | . . 1 

hot very different, Phe instru D > Hen W ie we have not beer S w ft LV | lhe fact remains that telegraphy, whether for 
plicated, and its practical ( S quest able irselves of their advances, they have ially |commercial or railway purposes, is more hig 

The French government is also t1 Wa { themselves of our progress, leveloped in England than in any other country, 
matic system of typ rinting, devised by M. O T egraphy is thus ec smopolitan W tever | not « pting America, and this development is 
sen, which is 1 to increase t t t of val und advance is produced in one nation is | dus to the action of the State in purcha- 
Hughes ty printer 33 per cent lor Ll by all Invention has not left the shores ne wine the commercial svsté of the 

Now of ull these vate the } gt riand The English Telegraph Dey il ent the ( petit I t t rel s be- 
successful, lpi ict il ire tl Whe i { iS the first rank. F« re n Gover! 1euts | twe I i it n L d b yeen < pany 
tomatic and the quadruplex The awe speed freely avail t emselves of our eX] ‘ Our | ; 1 « . Che nes f the Poat F a . 

, ’ 

attained on the automatic. on ver re model our plans, a 1d our manufactures are now Ww | wit i view to a fair ¢ ! ! il pro 
worked sir plex, is 100 words per ! wh found In every Clime f =| is y pl ite cones Che ection 
becomes 200 words per minute w v , It remains for me to say a few w ls as to tl f e ( nment i le rtments is , 

pel tau \ I r t Le} il ISly 
plex. The average speed att ed the quad- | part played by tl Post-office in foste1 thes vat 1 by its master, the pu ['} ster 
ruplex is 120 words per minut Her wo} ulvances The system of new wir 2 111 vay t nor generous. Its pre} ve 
duplexed, antomatie is more ear ; thay its kind Forty ven new circuits 1 twentv — it with the Gover t that it 
quadruplex, but the ela city of the quadruplex two special wires are made up eve) | for the | do ] 6 that t] ) t ha « reised 
makes it valuable help to th ; if — trans Tt intelligen New mit for uible el é t 
and when the two are combi which has re 1 direct from London to every town a ich sti l e, and it rt 
cently been done by the electricians of the Post laily paper is published. There is thus reely | dis f tr 
office) the 1dvanta s of bot are ‘ . 1. 1 tow! n the country where eve I has not [« from the « el reial 

But it must be remembe 1 t ‘&, r I breakfast table a morni contall und f G ‘ f 11 depar*me t 
has Its lisadvantage 2 principa ly e emp the | bate Parliament f + pr is ve T ‘ ve Vv i? rua | iv eS] 

. 1 . a . . ; vl ey I if there 4 S nen | 
ment of amore highly trained staff he aut } 
‘ ; . : e! | enterprise the one s there 
] ’ y + , y > ‘ 
matic syst m involves prey IS pre} id | 3 intained by the 1ut ic Syst % ; The « trol of Parliament and of t) 
herefore preliminary delay The mp Half a million worcs are frequently sent one | press exercises a far more disciplinary and 
and delicacy of both systems involve better-ma t fr London alone. When Lord Beacons- | pervising power on the management of a Ge 
; ; “Ee { = mt De ! an any halt al meet 
tained lines, and their failure t s t 1 gave his address in the House of Lords ent Department than any a ped mise: Sag 
: a if ; ] £ +} _ . ~Oe on or share! iers or occasilonai Com the ot u 
greater trouble. It is t advisable to trust al] | the results of the Berlin Congress, 526,250 words coe inmmnal af the So ; { 
one’s eggs to one basket, Th re 18 aistance were U1 mitted tron r r.S, the central sta 

rithin whicl +} ecomMe lj lwny y 1 nq | 10Nn. ~ 
within which each becon lisadvantageous and $s 7 A Strange Death. 
expensive, and where it eaper and better Phere is nota branch of the service that has - 
erect extra wires ot been improved New batteries, new insula A strange death from the effects of gas occurred 

x ae. 
. 4 . 4 niherr etree rc } Victl t 

Now these systems of fast-speed and tiplex | tors, preserved poles, improved wires, the most Mulberry street yesterday, Th esc, fe 

say I , LAT ple ‘ : : cog Le 1] | Young man named Henry Farber, in the employ 
telegraphy have grown up in [1 ler the | P&™ ilies Bs a Sep eeeras Saves f Messrs. Connell & Battin, of Penn avenue, had 
. + Xu x 1 > > ~ rs ‘o ) ) | } 
fostering care of the Post-oftice since ti , , eu y into the Post-office service In|been detailed to do some work in the cellar of 
of the telegraphs to the Stat +7 erefore, [| 4°!” 15,535,780 messages were transmitted over} Wm. P. Connell’s residence, about 4 o’clock in 
contend that I am justified i y that creater | 105,285 miles of wire, being an averag f 147) the atter and had not been there very long 

, : ; le of wire. while in 1878. 22.171 before he was found dead over an open gas pipe, 
. . nike ¥ pen 1 ae ‘ a essages per mile « ( hile } ( Z . : y : 
improvements have be AC telegraphy dur as 5 which he was in the act of repairing. The cir- 
} ] 9 Dw wad » 999 Cl 
ing the past eight years than in any prey . 89 were sent over 113.333 miles of wire, be imstances showed that he took off the cap of the 
riod of similar duratio1 average of 200 messages per mile of wire Of pipe and inserted a wire to remove some sup 
Necessity drove the Americans to ¢ aici the 8,000 n s of additional wire which have been | posed obstruction. This doubtless occasioned ts 

: : sires , rush of 3. causing instant asphyxia l ulti- 

tion uf quadruplex telegrap! e ns to Put up, more than one-hall is for private purpo eo a Pi { 
pall ae mate death Phe escape OI gas attracting the at- 
the employment of the autor syste! Phe | POPs SSexesors 2 ee 8 really €veD | tention of Mrs. Connell in the parlor, she sent 
nereased business de1 led reas Ly ts er than that given. Indeed, only 4,000 miles | g servant down stairs with instructions to have it 
of wires. Automatic telegraphy Amer a de _, Wire have been erected to transmit neat SEVE turned off as speedily as possible. he girl de 
. ] 1 me raniner ‘ , ir per livered her message to the dead man, and return- 

1 } hands < onent +} ri 8 1 ssages l creas ) riy oV pe - — 

1 the han rf opp \ { K Or the ed with the remark that he looked and laughe lat 
Western Union Telegraph Company w levoted |“ i wor! her. Seeing that the gas was increasing rather 
to the improvement of 1 tiplex telegraphy, and N ne has ever bee ound to complain of the | then abating, Mrs. Connell went into the cellar 
the q — . the result. Neither duplex » | ea the Post-office i lopting improvements | tO 8€¢ that it was turned off, and there found 

1 : : 1 : I young Farber prone and he lpless. Assistance 
quadruple hy we el vel t ver! Ss, some «disappoint inventor : wT , 

juad! iegray re vey ] I } uy sap} ed ve , t was calle nd he was promptly re moved to 
in Ame Lhey were ported there, but st be remembered that Improvement 18 1nvari the pi rch. where it was discovered, much to the 
very crude conditior The great practical skil] ably the result of inventive power combined with | astonishment of all, that life was extinct. Dr. 

7 pe ( . Janae Y ‘ 
and il v of ir cousins made them what practical exverience well tempered with theoreti- S4™U!teS Was Sp edily at hand, ; but I anes had 
Practical § . already passed beyond the reach of medical skill. 
— cal knowledge. ractical inventions rarely ema- ob: . . ; 
2 en a ee Sy, pap me ~ | Deceased, who was about 19 years of age, was an 

* Paper read before Section G of British Associa- | nate from without The long list that I Nave | appre ntice of Messrs. Connell & Battin.—Scran- 

tion, Dublin, 1878, enumerated is, without exception, composed of | ton Republican, Wednesday, Oct, 2. 
i 
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Official Report of Examinations of Gas for 
two Weeks ending Oct. 12, 1878, made 
at the Photometrical Room of the Depart- 











ment of Public Works. 
Corrected Illuminating Power 
Time of pe = 2 pe 
| Se} Day at aq 00! & “ex ec! c= “Oe Cet: 
which Set) Sel et) S38) ail! oad 
1788.|Test were) 4g 5% Se) O2| Fe! Sa 
made. | BS) 86) 25| $5| 3S| Sa 
Z, = = = ea Ss 
30 17.14/17.82 21.68) 17.11)16.48 
\ Oct tween 
| 16.87,18.42 21.48)17.08 16.24 
9.30 A.M 
2 16.62 18.25 21.03'17.20'16.66 
and 
} 16,60)18.12 20.72)17.25/16.72 
P. M. 
4 16.4817.86 20.52)17.32116.77 
5 16.60 18.10 20.01,17.18'16.58 
Average 16.72 18.09 20.90/17.19 16.57 
7 17.1118.18 20.65/16.94/16.3¢ 
s 17.31 18.06 20.53 16.73 16.00 
9 17.64 17.84 20.37,17.2015.70 
10 16.79 17.33) 20.02) 16.68)15.21 
5 11 16.89 17.98 21.08)/17.01 15.77 
12 16.50'16,.84/21.18)17.40 15.75 
Average 17 .04,17.70 20.64 16.99)15.79 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner, 





Self Illuminating Clocks.—It is said that 
curious clock is to be introduced by the Ansonia 
Clock Company of New York. The dial, which 
all of ordinary be- 
comes luminous when placed in the dark, so that 


a 


to appearances is porcelain, 
the hands and figures can be plainly seen, and the 
time easily distinguished. It is the invention of a 
French chemist, and is thought to be imperishable,— 


Polytechnic Review. 
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Fr rna M publicity has been glven to Hill’s process, 
British Association of Gas Manager letails of which we are now familiar with. Suf- 
- he aims at the production of caustic 
- 
I by heating the liquor to a temperature of 
Mr. F. D. Mansuaut (B . whereby the CO, and the H,S are separated 
we the NH;, the two former passing away, while 
PURIFICATION ik te re-absorbed by fresh liquor and carried 
t boiler. Of the effectiveness of this 
Many attempts |} scl : gnardedly, for while, on the one 
moval of H,S, CO, 1 t und, I assured by Mr. George Livesey that he 
pounds, by me I worked it successfully, and intends purifying 
and to dispense tl f near t whole of his gas from CO, and H,5 by this 
or oxide of ir As d ns, tl am ina position to quote analyses of 
brougbt to bear, truly tl ‘ rs obt 1 from the outlet of boilers where this 
ire betwe tl 1d ~ was le trial, and these revealed the fact 
ence to popular prejudic the act was not complete, and that the NHs, 
local author insist o1 th umples tal existed nearly wholly in the 
of sulphur, they the s com 1 stat th is, as carbonate and sulphide of 
us the only practical ins monium—and the free ammonia in no case ex- 
Of champion tl s than 0°‘144 per cent. As the actions 
Wilson, in Phillips f only take place within the limits of certain 
Mann, 18° Lamil 18 I eratures, considerable difficulty was experie need 
1866 ; Hills, 1 8 : int I the boilers at an equable tempera- 
Paterson and Collir I W 
lace and Claus, 1878 Anotl pr s for the removal of the H,S was 
Patent Office for process f Marriott, of Huddersfield, and extensive trials 
by liquids in some form o1 made of the process at the Vauxhall station of 
measure, to be approacl t Phoenix Company about a year ago. It princi- 
Of the ori ality of son t n breal up the H.S in crude gas by 
be invidious t spe f sulphurons acid (SO, 4-2H.S 2H,.0+3S), 
treadir n the footstey reby th x 1 in the SO, combines with the H 
riginal ideas cropped uj t H.S, forming water, and the equivalents of 
between, although it i f } from the SO, and the H,S are eventually re- 
somewhat ori ul path w re sed over again in the manufacture of 
Livesey, who purposed d r I ras. To effect this the sulphurous 
means of f lis br t into contact with the gas liquor, con- 
which appeared be rti t into a sulphite, and then into a bisul- 
In the 1 ! t) t mmonia, and in this condition it is used for 
al liquor ¥ bbing the gas. So far as the removal of the H,S 
be wondered 1 ¥ 1ed, the plan was perfectly successful; but 
tages | pt ts f f drawback was due to the destructive influ- 
is it dos f rtain smount of free SO, on the iron em- 
free state if ve tl ustruction of the pumps and appar 
quite as lin re is no doubt this may be remedied by 
obtained, it 1s b 1 ployment of lead, stone, or gutta percha in the 
H,S, and to fr f r¢ struction of the apparatus. Neither the CQ, nor 
ner, is the que we ilphur compounds were acted upon by the bisulphite 
ing to solve Many patents | f mor! but, on Mr. Marriott’s authority, by 
moniacal liqnor with caus t bisulphite of ammonia with an excese of 
the CO, int» t yf Ss) ul converted into a pentathianide of am- 
equivalent quantit f amr ind in this condition the inventor states he 
purposed the d posit } s removed Lisulphide of carbon compounds. 
driving the gases thus set f But ] lly we were never able to impregnate 
and lime, But these plans w Ay more sulphur than to form a_ bisul- 
for a large amonnt of aqueou | ! The wl process can scarcely be called or 
with the evolved gases, and | ul, for it 8 Lowe and Croll, 1856 Gossage, 
rendering it cloggy and non-} Lives nd 1869 Bauher and Dale, took out 
this the lime would |} f t tents more or less covering the same ground, 
give free passage to the gaseou e only difference being that some employed free 
cca haan SO thers used ammonia as the carrier of the 
To test the feasibility of tl SO 
ed by Mr. Woods while t : ( It se imitted, beyond doubt, that both CO, 
pany, to make some experiment nd H.S may be efficiently removed by caustic am- 
lime to gas li juor, and these § fied gas iquor, brit how far the sulphur 
bility of accomplishing anythin = is are affected by sulphide of ammonium or 
besides losing a large qu is liquor we have not extensively published 
difficult to regulate the quantity lata That they are affected by sulphide of ammo- 
liquor, in order only to } I I 1 by soluble and insoluble sulphides, we are 
for should the lime exceed a d prepared to admit. I have had occasion to made ex- 
sulphuretted hydrogen would be riments in this direction, and bezan with cruda gas 
carbonate as sulphide, and ult yuor oz. strength, with 1-20th part of alcohol 
calcium, and as such would | s 1, added. ‘I'his was passed throngh scrubbers filled with 
difficult of disposal. Should 6 st with this effect—Sulphur at inlet of 
push inquiries in this directior sernbbers ns, and at outlet, 12 grains, the dif- 
showing the quantity of lime reqni A | ferer be grains. Several series of experi- 
liquor of 8-ounce strength to } | ( ss'T \aidainestion Be t these results. 
may be useful: One bushe The experiment was repeated without alcohol; the 
pourds of water to slake it is of I however, at the inlet was 33 grains, and at 
slaked lime are required to ev: e outlet, 22 grains; difference, 11 grains. An ab- 
strength to precipitate the CO yrmally strong liquor was then obtaine’ viz., 29-oz. 
This process was, however, part 1 | strength, and used in a similar manner, but without 


| Livesey 8 patent in 1865 The results were—Inlet of scrubbers, 


; any alcohol 











Am 


176 


erican Gas 


> th 


7 


ight Hournal. 


Oct. 16, 1878. 





difference, 13°5 grains 


30 grains, outlet, 16°5 grains 


Unfortunately, & correct measurement of the li jnor 
was impracticable, so large was the amount carried 
away by the passage of the gas, but as long as it 
lasted it seemed cabable of doing good work 

These experiments were made on gas free from 


H,8, but containing 0°8 per cent of CO, During tne 


experiments frequent trials were made to ascertain 
any diminution of condensable hydrocarbons or car 
bonic acid, and we found— 
Inlet of scrubbers : 
Condensable hydrocarbons...... 4°0 per cent 
Eiititincnseunoneddaneres nen “i 8 “4 


Outlet of scrubbers : 
Condensable hydrocarbons 
Co,;. 


iO 


6 


showing no diminution of hydrocarbons, but a reduc- 
of CQOs,. 


were repeated with sulphide of ammonium, and the 


tion of 0°2 per cent. These experiments 
average result of a series of trials showed a reduction 


of 27 grains to 17 grains of sulphur—difference, 10 


grains. With caustic ammonia the results were very 
of 


To my mind it seems that, 


variable; but a reduction 10 grains of sulphur 
cculd easily be obtained. 
with more efficient scrubbing power, and longer con 
tact of the gas with the reagent, much greater dimin 


utions might be effected, and this has been born 


out by a further series of experiments, also under the 
direction of Mr. Woodail, 
phide—viz., sulphide of barium 


with another so!uble sul 


patented I y Messrs 


Wallace and Claus. This baric sulphide is prepared 
from sulphate of baryta, found in large quaztities in 


Derbyshire and all lead-bearing districts, and known 
locally by the name of ‘‘ cowk.” 

After being crushed with an equivalent of powdered 
coal, and heated in a reducing furnace, the sulphid 
of barium thus formed is dissolved out, and is ready 
for use. For the experiments, which extended over 
some months, two towers, 24 inches in diameter, and 
9 feet high, were used, fitted with a 
and the of 


showed that 40 gallons of saturated barium sulphide 


* tumbling-box 


distributor, average the observations 
purified 9,000 cubic feet of gas, reducing the sulphur 
from 26 grains at inlet to 63 grains at outlet, making 
a difference of 19°7 grains. 


The average quantity of gas per hour was 1,2 
bic feet. 
the scrubbing area increased, the work 


OO ecu- 
Had the towers been of larger capacity, and 


done by the 

bariam would have been protably much greater. 
Experiments made by Mr. Frank Morris, engineer 

at Brentford, showed like good results. There 


is, 
however, one great diffienlty to contend with, when 
dealing with barium, and that is its great tendency to 
become both carbonated and oxidized « 


y the action 


of the atmosphere, and g:eat precautions must be 


taken to keep it covered up and free from exposure 


Mr. Marriott is now, I believe, experimenting at the 
Fulham Gas Works with another sulphide—viz., sul 
phide of sodium—and we shall, no doubt, shortly bear 
with what results. 
And now we come to review these systems of pu 
NHs, we find 
ircely 


he ch 


fication for the production of caustic 
ourseives at the unprofitable and sc 


occupation of carrying the parson around t urch, 


for we are reduced to the clumsy and wastful process 


of treating liquor with lime, or vice versa. by which 
we create a bulky waste product of carbouate of 


the CO, 
their parts in the purification, 


lime, and and H,S, which ought to play 


are entirely lost or 


rendered useless, and the whole thing is nothing but 


ming we l.ave 


NHs, we are 


by no means certain of the best means of i1 


lime purification by proxy. And presu 
economically manufactured the causti 
itroducing 
it to the gas, so as to avoid an excessive and unprofit 
that the 
gas must necessarily assimilate during its passage 


able washing power for removing the NHs, 


and in the case of purification by sulphides, we must, 
for cogent reasons, remove first the CO,, and per 
force use the familiar oxide to remove the H,S carried 
forward by the gas, while inthe case of sulphide of 
ammonium, both washing and oxide must be had re- 
course to, 





I mentioned that we must first rid the gas of CO 
before enteiing a sulphide purifier or vess f 
those of us who are unfortunately comy i t Sé 
lime purification are fully alive to tl fluenc f 
CO, on sulphide purifiers—viz., the expuls f the 
H,S—and this equally applies to liquid reagents, as 


torily show 








Four small scrubbers were employed, and sulp! 
of ammonium was put into the first two scrutber 
and caustic ammonia into the second tw Assum- 
the crude gas to contain 4 per cent. of CU;, th 
retical quantity of gas required to be passed to 
conver. the sulphide of ammonium into the mono 
bonate would be 39 cabie feet, or int the bicart 
ate, 78 cubic feet. The composition of the sulphid 
of ammonium scrubbers Nos. 1 and vas 
Ammonia ieee . : +°90 per cent 
Sulphuretted hydrogen 
After passit 20 cubic feet of crude gas at the rate 
of 6 feet per hoar 
No. 1 scrubber contained... 1°48 per cent. of H.S 
{ Pr 6 a 156 “s 
After, however, 83 feet had pass¢ d— 
No scrubber contained... 60 per nt. of H,S 
4 = 
After passage of 140 cubic feet 
No. 1 scrubber contained 66 per t. of H.S 
4 +s ed hs 
4 6 6 re “ 
No 1sernbber also contained. 6.89 NH 
66 CO, 
66 H,S 
No. 3 : 0 CO, 
‘ ‘ GR H.S 




















l ent. at é itlet, tl lifters I 838 
per ceé 
[t this the y f the | wer of iS iqu to 
bs UU.,, an i, at the same time to lispla H.S 
tha 1 1 Messrs. Wallace and Claus to take out 
their patent for the production of caustic 
and the sy re rt r process t em 
ployme! f s of peculiar ynstructed scrub- 
bers vers, whereby thi f t atl I 
splitti f the stituents of tl r, takes 
I é I tr f the vers 1 I de- 
scribed tl 
{hey ‘ n fort f a capacity proport ed 
to th s, t tribut rar ) 
tir f Dox I I I p 
~ t y presented to tt comilr 
1q r verba Iced, the ) € led r tb 
receiv f f the scrubber and y t sam 
I ment th her side is its tur! presented to 
the liquor, filled, and eventually toppled 
Che interior of the scrubber itself is fitted witl 
ayers of a1 s iron, made with rather an acute angle 
and these angle irons are laid each layer transversely 
across tl! ther [his bas the effect } ting up 
the liqu ’ extremely fine 1 Cal iry at 
tractlol \ me by tl transver rra 
ment i the al 3 A glass d let into t sid [ 
( by ¢t patent rey 1 tl drops 
whe PI itus was vork 
] b t Ms rs t ie fr 4 I { 

t St by t! t t 
HS t pe 1 to I ort 1 by sequent 
ers I the ike of illustrat I we un 
6 f S of towers are erected ns t é 
to each ¢ p Ihe reason the grouy eme is 
preferred 1s, lt ise the react ( iplete In 
the fi ywer of the group, the s 1 or third tow 

~~ ~ 
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Thus it will be seen that in the first scrubber r- , er of t roup will complete the actio1 1 thus the 
iginally containing sulphide of ammonium) we t an | liquors tf pt separated 
increase of ammonia from 4°9 per cent. to 6°89 per rhe s passes through the sieves f: l to 5 
cent. We also find 9°66 per cent. of CO, I'o con- | while the su f the nesessary water is pu.nped to 
vert the 6 89 per cent. of NH; into monocarbonate of | me« } yas in the contrary direction, from 5 to 1 
ammonia, it would require 8°9 per cent. of CO or a| so that by the time it arrives at group No t is con- 
proportion of 22 of CO, to 17 of NH ead of | verted » mod tely strong | ! I nixture of 
which we have 9°66 per cent. of CO,, or a proportion | sulphide and carbonate of ammoni I liquor is 
of 24 of CO, to 17 of NHs, clearly proving the forma- | pumped for some time up and down group No so 
tion of a bicarbonate of ammonia, and a thorough ex-_ that ntact with the CO, contained in t crude 
pulsion of the H,S; for as H.S cannot exist along | 1ucoming gas, its H.S is displaced and pushed for 
with sesqui or bicarbonate of ammonia except in the | ward to grou} No. 2, where it met by the liquor 
free state, the 0 66 per cent. of H,S remaining must | pumped backward from group No. 5, and re-absorbed 
bave assumed the free state, and have been held n 88 ly hide tf ammonia On the conte ot roup 
chanically in solution—that is, about 15 per cent. of No. 1 sul t desired form of carbonate, or 
the original 3°25 per cent. of H.S remained in the) pre bly bicarbonate of ammonia, they are with- 
free state after all the ammonia hed been converted ; draw nds ected to heat in a table vess ata 
into more than monocarbonate cf amm Che ex I e of 18 Fal and t mn 1c var 
periments were carefully conducted, and the CO, and na lriven off in a vapor ym, and con- 
H.,S in the liquors determined by volumetric ar le 4 concentrated state in another vessel. 
alysis. Che residual liquor, after the carbonate of ammonia 

Chis clearly points to the fact that CO, is absorbed | is driven off, is principally water containing a small 

by sulphide of ammonium with expulsion of H,S, and | quar fearbonate and sulphocyanide of ammo- 
that a mono or bicarbonate of ammonia is formed; n, and this may be re-introduced into the last 
but how far the absorbtion of CO, takes place in or- series of scr ibbers. 

inary scrubbers may be gathered from th efully no! rarl t s ther 
condueted and beantifnlly recorded experiments made sel with an equivalent 
by Mr. M’Minn at the Fulham station of the Gas- of sodium (Na (¢ NH; 
Light and Coke Company. The average of a number 10, CO ( ride of am- 
of trials extending over a long period of t showed soda e formed rhis 
at the inlet of serubbers 2-002 per cent. by volume of ible, w 1k ficult to 
CO,, and at outlet, 1°764 per cent reduction, 0°238 se is had to its conversior 
per cent while experiments quoted a short time | int rbonate by the addit quivalent of 
back, when on the subject of scrubbiog with ordinary | CO, pumped into it, and bicarbonate, being insolu- 
liquor, showed a reduction from 0°8 per cent. to 0°6| ble, is immediately thrown down. This CO., in the 
per cent.—difference, 0°2 per cent and furt ex- | first instance, is obtained from an extraneous source, 
periments made on a screw condenser, at the Vaux-| but the bicarbonate of soda once formed, is eventu- 
hall station of the Phosnix Company, proved a dimin- | ally heated, and the equivalent of CO, given off is 


again stored for future use. The bicarbonate of soda 
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is separated from the chloride of ammonium by a cen 


The 


chloride is then heated in a boiler with 


trifugal pump, or by filtration. ammoniac 





slaked lime, 


with the formation of ammoniacal gas, chloride of 


ealcium, and water. 
NH, Cl+Ca O HO=NH;+Ca Cl 
The calcium chloride represt nting 
| 


the lime used, is withdrawn in the soluble form, and 


2H,0 


the whole of 


may be used for savitary purposes as a disinfect 


ant. 
The ammonia g 


is is absorbed by water as liaquo 


¢ 


ammonia, or is pumped back in the gaseous f 


tu group No. 3 


rm in- 


rimarily the removal of the 
H,S pushed forward from the preceding groups, and 
secondarily, the removal of the snlphur compounds ; 
while a plentiful supply of water entering the last of 
the series will wash cut any free NH; carried forward 
by the passage of the gas. 


Such is an outline of the process for the manufac 





ture of caustic ammonia it has been my endeavor t 


make intelligible in a few words; and when we think 
of the effurts that have been made to produce caustic 
ammonia, we are impressed with the importance of 


any process which bids fair to remove the difficulties 


that have hitherto been in the way of success, and 
for the production of bye-products, which are them- 


selves of great practical utility and «a source of 
wealth. 
Of the chemica] part of the operation there can bs 


no doul 


t, for it is simply an adaptation of the ammo- | 


nia-soda process now in active work on the Conti- 


nent, although zomparitively little known in England, 


where by no less than 1.000 tons of carb mate « f soda 


are produce d week! one firm alone making $00 tons 





per week, and this firm is enabled to send its pro- 


1f the most favorably 


ducts to the very doors « 


situat 
ed alkali makers in Germany, and there undersell 


howev- | 


them in svite of 


heavy import duty. It is, 


er, to the ** fractionatiny ” process in the scrubbers 
that we must turn our 
the fact that CO 
H.S, I 


ine an ordinary tall scrubber cut into 


ittention, and being granted 


is continually pushing forward the 


hink this m Ly be comprehended if we 


imag 
three portions 


and placed side by side. In the first section, repre 


senting the bottom or inlet of the scrubber, we should 
probably find the liquor principally carbonate or bi- 
carbonate of ammonia in the recond portion, repre- 


senting the middle of the scrubber, the liquor would 


be a mixture of s ulphi le and carbonate : 
third 


ber, the 


while in the 
portion, representing the top of the 


liquor would be nearly all sulphide, and thus 


scrub- 


the liquors from each portion be kept 
Whereas, 


separated. 


} 


were the portions of the scrubber all on 
end, making one vessel, the liquors in the various 
states of transition would be mixed in a receiving- 
tank common to all 

And n 


purification based on this plan. First, and all import- 


yw let us see what we gain by a eystem of 


ant, uo foul lime; and the lime used for the pro- 


NH; 


than that required for the removal of the CO, 


duction of the would be 20 per cent. less 

All operations being carried on in permané ntly 
closed vessels, nuisance is reduced to a minimum 
Pumping to a large extent will supercede manual 
labor. No solid refuse to barge away, but a soluble 
residue of calcic chloride, useful as a deodorizeyr. 

The CO, hitherto wasted is utilized for the produc 
tion of carbonate of soda, at a large profit. 

The H,S is absorbed as sulphide of ammonia, thns 
yielding sufficient material for sulphate manufacture. 

The apparatus cousisting principally of scrubbers, 
there would be great economy of space; and last, but 
not least, the probable solution of the sulphur ques 
tion. 

[t will be urged that by adopting uhis systems gas 
works will be converted into hugh chemical works, 
but this need not necessarily be, for the bicarbonate 
of ammonia solution could easily be barged to neigh- 
boring works, and the liquid caustic ammonia sent 
back to the gas companies 


I may mention that the ammonia-soda process was 


t 
I 


entees 


l 
¢ 


I 


he process may be seen at w a factory near 
srussels 
The accompanying tigures } 
Messrs _ W 11ijace an 1 { 
lea of the enormous profits 
acture of the bicar! 


Assuming the CO, tol 1} 


the gas as it leaves the 
times heavier than « 
weight will equal pe! 
Coal gas gives fourth f it f 
taking a weight t 
,000 tons of gas, t} fore tk velght UV 
75,000 tons of gas w t 
Add the CO, in the ammor Ff 
The quantity of sulphate of f 
30..000 tonsa of coal w I t ictual ar 
monia in which is one-fourtl 
fourths of this is in combination w ( repr 
senting 613 tons Every f x 
hold 22 tons of CO, gas ir ) ion t 
will therefore combine witl t ) ur 
the total CO t f vill t 8 
tons. 
lo produce { tons of irbona f 1 W 
quire 22 tons of carbonic acid, so that t ° tons 
of CO, would produce 14,310 tons of ite, wort 
£10 per ton—414 
The vost {f manul tu 
F 
Lat r | 
Salt 
We it 
I na 
£42,215 ded i 
profit of £100,8& 
In conclusion, I thar 
|} so long a paper, | I | ad 
vantages of a process by wl hw I 
great benefits ourselves, | 
capricious public, and even bs t envial - 
tion to offeras p to the sar 
henceforth be able to flush his s 
streets with tons of deodori yr I t l rer 
our towns as healthy as the fa 1 { 
On the suggestion of tl Pre nt it ¥ reed 
that the discassion on Mr. Marshall's paper sl 
be postpone 1 until after the 1 i ne vy Mr 


F. Livesey. 


WEDNESDAY, JUN 
Mr, F. Lrvesey read the follow Ape! 


SOME EXPERIMENTS WITH AMMONIACA sUOR AS A 


In working out the experiments of t paper 


is a description, I have felt tk 


sufficiently competent hands to give the 1est 

thorough investigation it deserve It s ild p 
erly be dealt with by a gas 1 r wi ilso a clever 
chemist. I hope, however, t ex nts I shall 
bring before you ay be of use nd t perhaps 


they may lead to some use 
It has often been « xpressi 1 that t nuY ii ‘ 


mpil il eda Vv seis, 


gas will ultimately be ace I 


by means of the ammonia pr rd ed 1 the ArDONIZA 


tion of the coal, and many attempts have t 
in this direction without much s 

There is, however, this satisfactior t t all at 
tempts made bring some further knowl« t bear 
| on the subject, and so help on t } to be de- 
sired object One chief obstacle in t way to this 
end is that the quantity of ammonia produced is only 


sufficient to purify about one-sixth part of the gas, 
So it seems necessary to use the ammoniacal liquor 
some six times over, being subjected to a purifyin 
process after each successive operat 

Lime, if used ir a proper manner, will purify gas 


from sulphuretted hydrogen (H.S sarbonii 


patented by Dr. Gerlach, of Kalk, near Cologne, and | (CO,), and the greater portion of the snlphur com 


the chemic 


lias there are many points in common in 
1] affinilies of lime and ammonia, it is on- 


y to be expected that ammonia would do similar 





ilme. 
remove the sulphur compounds lime must be in 


fort f sulphide, and the gas must be free from 


), These conditions were formerly considered 
iff nt: it is now. however, certain that H,S in 
ppre » quantity interferes materially with the 


sulphide of calcium to absorb the sul- 
ympounds. 

is httle difficulty in taking out the H.S 
means of the ammonia present, if in suf- 
but to take out the CS, 
ty, for a foul liquor must be applied to a 


becomes 


ent quantities 





ratively clean gas, thus making the gas once 
taking up H.S and NH; from the liquor, 
1 so rendering purifiers and scrubbers again neces- 


n when carbonated, is of no use for taking out 
lphur corapounds, and it is the same with foul 


ammoniaeal liquor, which is generally half carbonated 


when applied A sulphide of ammonium is a difficult 


r to produce in ordinary gas making, and, when 


ade, difficult to apply, for the reason I have men 


ned before, and also because it so readily gives up 


ts ammonia to a clean gas. Where one impurity can 
e driven forward from foul lime—viz., (H.S), by 
CO,, from foul liqnor the gas will carry forward 
three—H,S, CO,, and NH; 


These reasons seem to me the cause why am- 


monia has not yet effected the entire purification of 


[That ammonia will, and does, accomplish much in 


rrifiecs ) 
the purificatior 


is well known, and these experiments 
with 
ut of it 
f sulphide of calcium is applied to the action of 
yas containing CO 


ave been made a view to get the greatest 


int of good 


it will ultimately become more 
contact is continued, and with am- 


irbonated as the 


oniacal liquor it is much the same, thus leading to 





the conclusion that by long contact with the gas a 
greater proportion of CO, will be ré moved, while with 
a short contact and a weak liquor HS, will chiefly be 
Taking 


uor is used in the earliest stages of purification, it 


t into consideration that the gas 


aken out 
{ 
s unquestionably better to get rid of the CO, by its 
means than by lime, and it seems better to work the 
liquor with that object in view. No plan, I believe, 
f working gas liquor will take out the CO, so effect- 
ively as a purified liquor, or certainly not in sufficient 
quantities to do away with the necessity for CO; 
boxes. 

It will be found that every ounce strength of am- 
monia in gas liquor equals 0°347 oz. of absolute am- 
monia, which will combine with 416 cubic inches of 
H.S to form sulphide of ammonium NH,).S, or with 
414 enbic inches of CO, to form carbonate of ammo- 
nium (NH,),sCO;; so that 


NH, in the liquor should show, if entirely combined, 


every ounce strength of 


some 416 cubic inches of impurities. 

[wo tabular statements were printed and circulated 
among the members, which we hope to give at a fature 
day.—Ed. A. G. L. J 

Table No. 1 of gas liquors 


gives an analysis 


from the different condensing and purifying ap- 


paratns. Column No. 1 shows the number of cubic 


inches of H,S per gallon; No. 2, the number of cubic 
No. 3, the total number of cubic in- 


ches of impurities ; No 


inches of CQO, ; 
4, the total number of cubio 
inches per ounce of strength: No. 5, the strength of 
ammonia. ‘able No. 2 is for the purpose of showing 
the work done by the liquor in passing through either 
washer or scrubber, as the case may be. The first 
colamn shows cubic inches of H,S removed per 1,000 
cubic feet of gas; the second column, the amount of 
CO,; and the third column, the two combined. The 
fourth column, which shows the work done, gives the 
enbic inches of impurities removed per 1,000 feet of 
gas for every ounce of strength the liquor increases 
in passing through the vessel. The next colamn 


shows the quantity of liquor used per 1,000 feet of 
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gas, and the last two colt ammonia 


strength. 


In the 





estimating amount of work done by any 
liquor, the state of the gas must be taken into ac 
count; for if the gas is comparatively clean, the 
iquor will not do so much work. It will be noticed 
that the best results, in regard to removing the 
greatest quantity of impurities, are gained by the use 
of an excessive quantity of liquor 
In experiment No. 3 in the table, as pinch as 
10,797 cubic inches of impurities were removed per 
1,000 feet of gas; but to obtain this effect 8°4 gal 
lons of liquor were used for the same quantity of gas 
being about three times the total quantity of liquor 
produced from the gas. I, however, judge from this 
and other experiments that, by the use of large 
quantity of liquor, H,S will be most es removed 





a longer contact being required for the combination 
of COs». 
Experiment No. 5 shows this: A washer was filled 


all a 
every 1,000 feet of gas passed through. 


with liquor, being equal to about b gallon t 


rhe same 


liquor was left in the washer 24 hours. The liquor 


in this case removed more CO, than in the previous- 
ly mentioned experiment. Tbe gas being in both 
cases in the same state of foulness. If, therefor 


you could leave gas liquor in a washer without in 


creasing its strength, it would ultimately become car 
bonated to somewhat the same extent as a lime puri 
fier. 

The hydraulic main liquor contains, as other analy 
ses have shown, the largest proportion of fixed salt 


the condenser liquor the next largest proportion, and 


removal of the sulphur compounds seems to be a very 


difficult matter, for these reasons—The gas must be 
‘omparatively pure from CO,, H,S, and NH;; the 
first two gasses, because the ammonia will not react 


upon the sulphur compounds in their presence, and 


the latter must be removed in taking out the two for 


mer. So that here is the gas, once purified, to be 
made quite foul again, and so render necessary a 
duplication of all purifying apparatus 

The mere record of experiments in the form of 


] 


tables is not an interesting subject to read a paper 
abcut, and I must therefore ask for your indulgence 
if it has proved somewhat tedious. If this has been 
the case, it is not the fault of tha subje whicl 
both useful and interesting, but of the writer, wl ~ 
anyious to have his conclusions sifted by your crit 
cisms 

Mr. Hunt (Birmingham) said the members were 
much indebted to Mr. Marshall and Mr. Livesey for 


their papers. The subject of 


to 


liquid purification was 


one of immense interest gas manufacturers, and 
any information given with regard to it on 


With reference to Mr 
per and the Hills decarbonating proces 


ont to be 


} 





well discussed. Mars 





by Mr. Livesey, he hardly understood the cone 
it which he had He 


ifter having been treated as 


usions 
rrived stated that 


Mr. 


ammonia, and that was hard] 


the 1 


juor, 
Livesey did, con 


tained very little free Vy 
consistent with the fact that the ammonia so treated 


¢ 


took up a certain amount of sulphuretted hydrogen, 
ind alsu that there was such a proportion of sulphur- 
etted hydrogen and carbonic acid liberated. So far 


bear upon these residuals which they did in the man- 
ufacture of gas, in that proportion would they ex- 


tract the benefits their residuals were capable of ren- 
dering. He held that they had thrown away for many 
years that which they ought to have used from the 
co 


mmencement, or at least since they ascertained its 


value f 


r the purpose of extracting those impurities 
Whether they 
adopted the process which he believed to be most 


which everybody cried out against. 


simple and efficacicus—that proposed by Mr. Hills— 
or that latter one, in which they converted 
bonie acid of the of 


whatever other form it was done, it was their duty to 


the car 


gas into carbonate soda, or in 


search for the best means by which they could accom 


plish the work they had to do, and carry it on to the 
best results. 
Mr. Epwarps (Taunton) asked what relation did 


the quantity of salt first used bear to the quantity of 


bicarbonate of soda produced for sale? It appeared 
to him that the cost of the salt would be a great item 
in the calculation 

Mr. GrorGe ANDERSON said they had had that day 
a new chapter from an old book. It was some years 
ago since he asked them to look at washers, when 
they were all afraid of them: and some years since 


he sp 


ke of the purifization of gas by the ammonia 
contained in it, and he was glad to see scientific men, 


who understood a great deal about chemistry, were 


trying tu accomplish this, He did not think, howev- 
er, that it was entirely a chemical question, because 
they had had, for a series of years, scrubbers and 
washers of various descriptions, which had done a 


s he had been able to study the subject, Mr. Hill’s | great deal of good to the gas, but did not sufficiently 


the scrubber and washer liquor least. Here area | process offered, for the present 
few examples :— | solution of the question. With reference to the pro- 
Acid Test, . rwaddel | cess patented by Messrs. Wallace and Claus, the fig 

Oz. Distilled Doubled. | a ; 
Hydraulic main liquor..... 3 54 44 anigs presented were certainly very tempting, and 
Condenser se . 6A 7h #1 fought to induce them to give great attention to it; 
pe 64 ; {+ | but in order to arrive at those satisfactory results, the 
Maun and Walker's scrub = ummonia-sulphur process being such a success as had 
Manisa cuvahinen washer . a. , been stated, they were asked to introduce into gas 
iquor Se Ree ee ee 1] 24 works an entirely new chemical process, which re- 
Ditto .....0--.eseeee, see le 6 | quired really separate treatment and separate man- 
Hill's — d liquoe ; = . ’ lagement. The difficulty was not with regard to the 
rT 7 10 1] 03 treatment of the carbonic acid and the sulphuretted 
’ 1 ; : hydrogen, it was t> obtain the source of fresh ammo- 
The last column shows most conclusively that 


Twaddel’s hydrometer is of no use for indicating the 
strength, and more especially will the discrepancy be 
noticed with purified liquor, the first on the list of 
that class showing a 6-oz liquor to have no strength, 
this particular liquor containing little ) 


or no CW, 


My conclusions as to the best way of worl 
liquor are as follows: 

Should it be required to make the best use of the 
liquor, in the ordinary way of working nt 
certainly to be remembered is to pass the condenser 


one pol 


liqaor through some efficient washer or scrubber, as 


this liquor has not generally above two-thirds its 


proper quantity of impurities. Analyze the liquor, 


to see if it contains its proper complement for 


its 


strength, and if it does, there is little use in working 


it over and over again, unless it 1s convenleut to con” 


centrate it for purposes of carriage. 


To use the liquor for the removal chiefly of CO 


seems to be rather a difficulty, for by keeping it in 
long contact with the gas, though more CO, is 1 
moved, less purifying work is done 

The best purifying results, however, both as to 
H.S and CO, are obtained by bringing the gas pro- 
duced from a certain quantity of coals into contact 


with from three to six times the quantity of liquor 
produced from the same quantity of coals, and at the 
same time subjecting the liquor to a continuous puri- 


fying process; or, in other words, the great thing 


desired is more ammonia. This, of course, means a 


large liquor purifying power, which is, however, in 
Whether the 
tion of the gas will be improved by concentrating or 


distilling the 


most cases, easy of adoption. purifica 
immonia is still an open question, for 
that 
use 


when «trong ammonia used 


To 


18 is 


iquor for the 


impurity sO 


readily carried forward gas | 


nia. There was nothing really new in Messrs. Wal- 


lace and Claus’s process with regard to the scrubbing, 
but simply with regard to the supply of ammonia, and 


there was the difficulty. If they could show that their 


process he 


was practicably workable and profitable, 


had no doubt it would be speedily adopted. 


tant question in connection with the application of 


liquids to purify gas, and had asked a question which 
I 


ue 


could answer—namely, how were they to provide 


the ammonia in the form in which it 


ipplicable to purifying purposes ? 


ne of managers, abroad especially, to have great 


difficulty in getting rid of their residuals, and ammo- 
nia water was one of the greatest bugbears a mana- 
ger abroad could have to contend with Now, in 


dealing with the products some years ago in 


Valpa- 





raiso, his attention was drawn to the use of ammonia 

1 . | 
| for purifying purposes, and to a way in which it 
could be applied. He had process by which it 


could be converted directly from the 
caustic ammonia, and he found it ev: ntuaily so profit- 
and 


agent 


ible that he gave up its use as a purifying 


‘ 
sold it to the silver reducing companies for the 


of He 


that the production of these compounds from the re- 


pur 


pose reducing silver from ores 


siduals was to all intents and purposes a branch of a 
gas managers duty It was simply following out the 


principles he ought to act upon in dealing with the 


the most practical | remove the impurities which they were put there to 
5 


take out. His belief was that the reason why any 
impurities were left was that, first, the materials em- 
ployed were not chemicaly correct, the 
It was diffi- 


cult for him to speak on this subject, because he was 


and next, 


mechanical appliances were insufficient. 


interested in it; but he would not blow his own 
trumpet more than he could help. He had seen last 
winter a scrubber worked at the Vauxhall station of 


the Phoenix Company, and Mr. Marshall was acting 
as a He had 


had the privilege of being there several days in suc- 


chemical expert in testing its action. 


cession. and he found that that gentJeman applied, at 
the outlet of the scrubber, a slightly reddened litmus 
solution, and the gas passed through that continu- 


ously for several days without showing a trace of am- 


| little clean water to the extent of about 12 
Mr. Gore said Mr Hunt had touched on an impor- | 


| 
| 
} 
| 
| 
| 


should become | 


monia was extracted. 


monia 
ber, 


but there was nothing running into the scrub- 
for the purpose of removing the ammonia, but a 
or 14 gal- 
lons per ton. Therefore it seemed to him that it was 
the want of mehcanical arrangement which permitted 


ammonia to go forward in 


any of the g their scrubbers 


where water was used In the scrubber to which he 


referred the gas was divided up into the very smallest 


It was the misfor- | particles, and by bringing it so intimately into con- 


tact with the purifying material, the whcle of the am- 
Mr. 


him about this, because he also had seen 


Wallace had spoken to 
the 
of the scrubber, and he intended to use that in pref- 


action 


erence to the one shown in the diagram, with re- 
He had little doubt but that if 
well purified Hills’s liquor were used through a scrub- 


versed angle 1rons., 


ber such as he mentioned, you would get all the dif- 


gas liquor into | ferent grades of the liquor necessary to produce the 


In this case the 
the one to the other; 
which he referred there were five vertical divisions, 


result shown on the diagram. water 


went trom in the scrubber to 


ontended | each a water-tight tank doing its own work, and the 


water passing from tbe upper tot e next, and so on 
until it to Another thing he 
should like te mention, although he 
treading vD dang¢ rous ground. 


came the lower one. 
knew it was 


He regretted that the 


ingredients which he was brought in contact with in | gentlemen who had read papeis had never once men- 


manufacturing gas. All coal contained certain ele 
ments. He dealt with one clas 

gas, and why should he not extend this skill and 
knowledge in dealing with that which came after- 


ward If that were done it was quite evident that, if 


tioned the name of Mr. Patterson, and they would 


in manufacturing , not find a chemical paper on gas five years old with- 


out such expression in it. There were members who 


seemed not to know—althongh some went instinct- 
ively 


in the proper direction—the great necessity of 


gas men would bring that amount of knowledge to | removing carbonic acid from gas before beginning to 
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purify it from sulphuretted hydrogen and other sul- | ments which he had tried. They } th jor | was possible at the South Metropolitan Gas Works, to 
phur compounds. It appeared to him, and he had | by bringing it into contact with wa f t re ve the carbonic acid trom the gas as effectually 
studied the subject for 15 years at least, that they | furnace, containing a large jua t f ca I before with a smaller quantity ot lime? That, he 
were indebted to that gentleman for a very beautiful and no sulphuretted hyd: ‘ i that * t t 4 measure of the value of the process as 
discovery, and he thought they ought to acknowl- liquor absolutely of every tra ' ret . now used One word with reference to what Mr. 
edge or dispute it. The next point was, supposing | drogen, so that it could not t teorge Livesey stated as ar lmost incredible fact 
you could, with Hills’s liquor get rid of carbonic | paper But then came t It certainly did not seem to him to be even surpris 
acid, which was the dificulty—for the papers said that | stance: The liquor which had ng If you tock a solution of carbonate of ammonia 
the liquor still contained a certain amount of carbonic | carbonic acid when put into ind shook it p with ilphuretted hydrogen, you 
acid—it was quite possible to remove the whole of the | the sulphuretted hydrogen f formed su iid f ammonium, and set free carbonic 
carbonic acid from gas by lime, and without produc- | an absolute fact It was ar é 1 If n the other hand, you took a solution of 
ing any smell. If you could not do it in that way, | had never had it explained; | t n f phide of ammoninm and shook it up with carboni 
you could not do it in large works iu towns. He con- | that the whole of the gas for | i 1 formed carbonat f ammonia, and set free 
tended yon could remove the whole of the carbonic | from sulphuretted hydrogen by t} sulphuretted hydroge1 The fact was that the condi 
acid, aud the lime had no smell a yard off the puri- ed liquor. He was afraid, unk tion of th utlet would always resemble the condition 
fiers. It was then a question simply of removing the | dinary was realized from Mr. VW r nt f the W h was mixed with it, or passed through 
waste lime containing the carbonic ucid, which did | they could not expect t t} ’ \ ld increase the proportion of carbonic 
contain at one time sulphuretted hydrogen, but | nia As to the profit, it remind f 1 « "acid, and deer the pr rtion of sulpkuretted hy 
which had all been driven off, and was now simply | timates of Mr. Winsor, about t " lrogen ; but you would a ys have, if the gas con- 
carbonate of lime. He would ask any gentleman | feet for gas sold from the carbo tained both, some of both gases in the solution. 
who had anything to do with the subject to let liquid They could reduce the price f ! Mir. CHANDLER said he was no chemist, but rather 
purification engage their attention most, because it ; 1,000 feet, and still pay good d 1 \ é ved in the footsteps of Mr. George Anderson, 
would be self-acting, and would save them all a great | say was, he should be very gla was | and he might just make a statement with regard to the 
deal of trouble, and bring about the days so beauti. | afraid there was some element I i fect at the I mley statior Mr. Marriott was con- 
fully described, when they would have so much | that there was al ul pe I 1 i luct y expel nts with this solution for the purl- 
healthfalness and economy. gas as it left. the scrubbers, but t it icatio1 f s from s uphu etted hy.Jlrogen d car 
Mr. Gronce Livesey said thers were one or two | #24 other engineers with wl 11 1. but he omitted to state the vessel in which 
statements made by Mr. Marshall which were not formed him they did not fir yt Mr. Marrictt was condusting this experiment. The 
quite in accordance with his experience, especially that as that after the is had be — tus in which this Marriott’s solution was being 
to which Mr. Hunt alluded, that by Hills’s process of With regard to his brother Cw t i known as Kirkham, Dulett, and Chandler's 
purifying ammoniacal liquor, you did not purify the Say ml Phe tables would | I vashel This vy l li his, had a number of 
liquor. Mr. Marshall stated that all the ammonia | #"4 the points to which 5} ; u ‘ i ns [t was a horizontal \ el, 17 feet long, 
was combined, but he did not say to what extent it drawn were the quantities of tl livid nto ten different rvs, eacs of which was 
was combined. As his brother's paper had shown, it would absorb He did not thir harged with water to irt with, and as gas 
might be combined with 400 cubic inches of impuri- | to disparage, in any way, Mat WW r 1 thr h the water became strong liquor. 
ties per galion; but if 40 inches only were combined, bers, when he said he had not div at [he Pxesrpent, interposing, said they were dis- 
it still might be said to be combined, although to a as ascertained by the distillation wt ihe ng the principles of the papers r id, not the de- 
very slight extent He did not su} pose one portion this fact, that they had not 1 . : I t f differents ‘rubbers 
of ammonia would be absolutely combined tv its full- | so purify the gas, and if they ‘ t,t Mr. Hammonp (Lewes id he had recently distilled 
est extent, and all the rest in its free state: but the | "5°! five or six times ove . yme caust ammonia, and brought some 1n a bottle, 
whole ammonia in the purifying liquor was combined lieve it would answer the irpose t , 1 if any gentlemen lik to examine it they could 
with a small proportion of impurities instead of a | T% he was quite satisfied it « . 3 It was readily produced by the process he had 
large proportion. It was quite possible to deprive | was one other difficulty in u { mu { n ‘vork at Lewes He not only took the crude am- 
the ammonia of all its impurities, as he had seen over | ¥®5 such an exceedingly vola A I the | moniacal liquor from the well ind distilled it for the 
anc over again, only it was not advisable to do go. | C@usuc state, that the gas rried it ( saustic ammonia, but he afterward recovered the am- 
It required a longer process, and it was cheaper to great difficulty was to keep it in th I V 8. | monia by washin n snitable vessels, and made a 
deprive the ammonia of three-fourths of the impuri You put lime into a vessel, and the t stop] t marketable product in the shape of sulphate of am- 
ties, and so to work it over an extra turn, than to de- | YOU took 1t out but you m t pa t mol [he process was very effective for the re- 
prive of the whole and work it not quite sooften. It |!) and when you looked f t it I 1} moval of carbonic acid and sulphuretted hydrogen. 
was merely a question of economy. As to the only | MUSt Use a large quantity ol n Mr. AnpErson asked if Mr. Hammond used lime. 
way of purifying liquor by lime, as Mr. Marshall said, |monia being carried forward. J rlar 4 told Mr. Hammonp said he took the crude liquor and 
he was quite satisfied you could make rough caustic | him of a process of his in wh pI 1 Ul ul put it into boilers, and drove off the foul gases—car 
ammonia by the process he was using. Now came | ™onla to the hot iS Immediately ‘ t ' cid and sulphuretted hydrogen to a very great 
another difficulty about the scrubbers. He had never hydraulic main [In that state tl Atust mmor extent—through acid in a closed saturator. He made 
been able to get clean carbonate of ammonia. Retain | combine d with the impuriti el t it ertain amount of sulph ite of ammonia by the pro- 
the liquor in contact with the gas as long as he pleased, | scrubbers, and was washed out { nary W ess. then shut the valves, and had i closed iron 
one, two, three, or four days, the whole of the sul- | That seemed to be a promising way t of tl I vess¢ ipable of resisting great pressure, into which 
phuretted hydrogen would not be expelled. He had culty. Still he was in good hoy hal ey uld | he drove high-pressure steam That expelled the air 
found that they had put 10-oz. liquor into a purifying | 5¢° light in this matter bet ntained in the vessel [hen he mixed cream of 
vessel, and tne liiquor contained, say, 1,200 cubic} iments were all tending in that direct me ina tub, shut the steam from the iron vessel, 
inches of sulphuretted hydrogen to the gallon, and a | Mr. Honr said he did not int mply that it | and produced a vacuum which sucked from the top of 
like quantity of carbonic acid ; they had kept that ia | WaS not quite possible to obt periectly ar- | the ens the cream of lime The sediment was not 
contact with gas for 48 hours, and its strength was | bonate of ammonia in the first vess t inot | drawn over, but the cream of lime alune, which 
increased from 10 to something like 30 oz., but the | think it either desirable oi: iry for Mr. W mixed most readily with the water. High-pre-sure 
sulphuretted hydrogen had still remained at about |Jace’s process. There seemed | I uit ty team was again turned on, and the whole of the con- 
1,200 cubic inches to the gallon, whilst the carbonic | whatever in eliminating the wl r the © | cents blown directly into the crude ammoniacal liquor 
acid had increased to upward of 10,000 cubic inches. | acid and s ilphuretted hydrogen by th I pro- | with which he started Then he opened a tap and 
Still they had never succeeded in driving off the whole | C&SS. passed the gas, not again through the saturator, but 
sulphuretted hydrogen. That might be explained in Mr. VeRNon Harcourt wi 1 to put ’ tion t through an apparatus to regulate the temperature, 
this way. It was not as if you had an obsolutely pure | Mr. Frank Livesey. ‘The chief valu f the ess | and from that it passed direct to the hydraulic main, 
substance to deal with. Would-be chemists often as- | seemed to be not the removal of the rett . at the extreme end He could put it into the ex- 
sumed thet they were dealing with a simple sub- | drogen, which could not be bette ! n by le | treme end of the hydraulic main, either in the form 
stance instead of, as they were, with one of the most | or iron, but the removal of th« irbor cid Che | of a vapor or liquid, to mix with the gas; it flowed 
complex substances possible to find. The gas con- | important service which this app ately purified | readily past each dip-pipe, and mixed with the gas as 
taining not only carbonic acid, but also sulphuretted | ammonia could render was that of ré ving car nic | it passed ont. He produced a bottle of the liquid, 
hydrogen, being brought into contact with this liquor, | acid. There was a great chemic ivantage in using | obtained directly from the apparatus before it passed 
was continually bringing a fresh increment of sul-| that over lime, because tl 0 tv of ammonia’ away with the steam into the hydranlic main; also a 
phuretted hydrogen to the liquor, and he could easily | which would remove a giv juantity of carbon bottle of the liquid taken ont from the hydraulic 
understand that sulphuretted hydrogen would always | acid could be produced much cheaper by this process | main, the valve of which had been broken. 
be present. If you brought carbonic acid only in | than the quantity of lime which ild 1 ve tl Mr. F. Livesey said that, with reference to Hills’s 
contact, you might drive off the whole of the sulphur- | same amount. He wished to as wever, whether liquor, it was very evident it would do the work. 


0} ) } 


etted hydrogen, as had been proved in some experi. | it was found that. by the adontior f this process. it| The liquor. before it was pariaed, contained 2.076 


~ 
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cubic inches of H.S, and 867 afterward. The carbonic 


acid was 2,002 cubic 





showing that the carbonic acid was reduced 
fourth, and sulphuretted hydrogen to less than one- 
half. Mr. Anderson had referred to Mr. Patterson 


They all knew Mr. Patterson did n very 
that lime would not work uniess carbonic acid was 
absent, and this was so well known that he thought 
it hardly necessary to mention it. It was also found 


it would not work when sulphuretted bydrogen was 


present ; it would not take ont the sulphur mpounds 
if that gas was present in large quantities. Mr. Ve1 
non Harcourt asked a question about the carboni 
acid after passing through the washere. They had 
found there was about one-half per cent., and some 

thing less, of carbonic acid, and by that means they 
were able to do away with the carbonic acid boxe 

After the washers the lime, which the yas came ir 
contact with, acted as sulphide to remove the sulphur 


If they did not use 


would require carbonic acid boxes. 


compounds. Hiils’s liquor they 


Mr. Marsnatu said they were working with Mor 


riott’s process with an ordinary 24-inch pipe filled 





with coke, and they had very good results 
gard to Mr. Anderson's observations, he quite agreed 
that this process was not entirely a chemical or 

fact, in his paper he had drawn particular attention t 
the mechanical portion rhe angle plate was not 
patent, and was open to any one who liked to adopt 
it. Mr. Anderson also said he used the litmus solu 
tion at the outlet of one of his washers That was 
nd he found good results He 


was sorry he had missed naming Mr. Patterson, but 


With regard to Hills’s 


the ordinary process, 


his name was well known. 
process, they might discuss that for all time, but he 
was in a position to give an analysis of the figures ol 

tained from a boiler where it was under trial. and the 
If the liquor 


1 certain temperature, the ac- 


results of his experience were these 
was not heated up to 


tion would not take place causing separation of car- 


4 


bonic acid, ammonia, and sulphuretted hydrogen. [If | 3 
; works with sufficient accuracy 


you heated it a little more, the action did tak place 
to a certain extent, but the washing power or cor 

densing power required to condense the gas again to 
the normal temperature was very great; but in tl 
samples that were taken the ammonia existed in tl} 
free state only to the amount of -01024, and the 
as sulphide and carbonate of ammonia In the face 
of these figures, he maintained that the action w: 
not vomplete. 
that it did drive the carbonic acid into the earbonat 
of lime, would they be able to dispose of 
was no carbonate of lime in Mr. Hills’s process The 
sulphuretted hydrogen was driven forward as oxids 

in this the compounds of ammonia as s ilphide of am 
monia were used for taking out the bisulphide of car- 
bon compounds. Mr. Harcourt’s observations wers 
somewhet similar to Mr. Anderson’s, that it was not 

chemical but more a mechanical change they had to 
turn to. Mr. Gore only told them what they already 
knew—that they must work up the compounds: and 
any gas companies who wanted to go into this opera 
tion would no doubt put in a clause which wor 
able them to start chemical works. But the y need not 
do so; they could sell the products to chemical 
works. Mr. Hammond's process appeared very feasi- 
ble. but he us¢ d milk of lime, and got irbou ite and 
sulphide of calcium in the same degree, and this was 
most voluminous and most difficult of disposa!. What 
they wanted was a process for doing aw uy with the 
liquid sulphide of calcium, and only getting products 
which would be useful As to looking at this matter 
only in a chemical point of view, he was not a chem 
ist, but a gas maker, and he really found that chemists 
where the most unpractical men. With regard to 
Mr. Hammond's observations that the first tower con- 
tained a mixture, and that the gas coming into the 
scrubber contained sulphuretted bydrogen as well as 
carbonic acid in considerable quantities, that might 
be so nntil you got a pump, when you would displace 
the sulphuretted 


hydrogen These experiments 


showed that over and above the sulphuretted bydro 


Agiin, admitting it was complete. and | 


| phur and 


ren driven off there was 0°66 of free sulphurette 


hydrog left in the liquor drawn from the first tow- 
er: 1 it was not in combination, but existed chem 
ically in the frae state Supposing the decarbonated 
ammonia did contain sulphuretted hydrogen, it would 
not matter, because on being placed into the water 
tight vessel whereby the carbonate of ammonia was 


driven off, you might so arrange the condensers that 


phate of ammoniun would be condensed in the first 
vessel, and the carbonate of ammonia driven forward 
in the last series, so that from them 5 1 could draw 
ff the carbonate of ammonium, take up the sulphate 
in the first, and pop that back again to the gas, 80 
that you uld hav nell and no 3 of suly I 
etted hydrogen. As regarded the desulphurati1 


iqnor | xeS | atented by Mr. Livesey the: was D 


loubt the hot furnace gases would so warm up the 
ses that the amount of power required to | the 
furnace gas would be aconsiderable item in the ex 


ite of lime to deal with. The profits did 
ious, but they were given by 
when they came to look at the amount of carbonate 
of soda sold, he did not think they would be found 
very excessive 

rhe Presu 


few words with reference to these papers, not so mu 


ENT said he should like to have said a 


with reference to the particular process, which had 
been ry lucidly expiall d by Mr. Marsliall, as on 
the general question of purification by ui But 


he felt that any observations he 
not outweigh the consideration that they had very 
much more work to do, and as there wer 


papers yet to read, he would not detain the meeting 





New Gas-Testing Cock 
~ " 

[t is remarkable that in these days of exactness in 

cience and manufacture no means are usually taken 

to observe the temperature of gas in the: 


The usual method is 


11ns of PAS 


to fit a pocket or shell into the main-pipe, into which 


is O -casionally diy ped a thermometer fitted to a con- 


ical plug which sits in the opeving of the pocket 
The gas 


bulb of the thermometer at all, 


itself does not come into contact with the 
but its heat is trans 
mitted through the metal of the shell to the column 
of air 
registered is really that of this column of air 


‘-ontained therein, so that the temperature | 


Other 





facts concerning the gas, such as the presence of sul. 


mmonia, are impossible of observation by 
such an arrangement 

An improved device for this purpose has been pat 
ented by Mr. J. F. 7 


perial Continental Gas Company, and is made by 8S 


Drory, engineer to the Im 


Owens and Co. The instrument is inserts 
Drory 8 improved pocket which is, indeed, 


made of two tubes, one of 


cock, inasmuch as it 1 
which turns within the other, so as to admit gas at 
pleasure through a couple of ojenings. The tester, 
having a piece of lead or other test paper attached, is 
used to plug the inner tube, and a turn of the handle 
brings the gas into contact with 
ind test paper. Another turn the reverse way en- 


ables the tester to be withdrawn, and thus the tem- 


perature and reaction of the gas are instantly 
ascertained, from actual contact, and without any 


es ape of gas lr 





Flame Temperature.—M. Rosetti, of Venice, 


has rece ntly carried out some expsrii nts to deter 
mine the temperature of a Bunsen flame He useda 
thermo-electric apparatus. His estimate of the tem 


perature of a Bunsen barner is as follows: Exterior 


fiame,. 1350 deg., diminishing to 1200 deg. at the dark 


central cone; interior of cone, top, 650 deg. ; bottom 


250 deg [These figures are of the Centigrade ther 
mometer, equivalent respectively to 2462 deg ~ 
leg.. 1202 de g., an 1 482 de g Fah The method of 


5 


obtaining the estimates can, however, give only prox- 


. 14 > Be 
imate results.—Polyt, Re 


both thermometer | Still, it is an evil, and is just one of those apparently 


Correspondence 





We are not responsible for the opinions expressed by Cor- 





respondents. Correspondents, in all cases, shouid sign their 
communica s with their names and address in full—not 
for pu tion, unless desired, but as a guarantee of good 
1ith 
4 New System of Charging Ketorts. 
Ur. Editor I was pleased to see in jour issue 
of Sept. 16 a communication from the President of 


the Yonke 


ficial results of drawing and charging the retorts ina 


rs Gas-Light Company detailing the bene- 
setting simply, instead of the whole at once, and of 
irks of approval thereon, with the improved 
I think 


an be but one opinion as to the advantages of 


workings shown concisely in candle feet. 


the system us respects Loth the quantity and quality 


of the pas produce d, and probably to some extent, 


also, in a diminished consumption of fuel and a saving 


of lime; but, like almost everything else, the bene- 


fits are not, I fear, without a certain alloy, the draw- 
back being the frequent chargings necessary, affecting 
ers in a similar way—although, of course, in 
degree—to that of the pedestrian who walks 


100 miles in 1,000 censecutive hours. 


health could 


Any one ip 
easily accomplish that, being but 24 
miles a day, but it is the restriction to only one mile 
per hour that constitutes the feat, 
These remarks, it will be obvious, apply only to 
small works. In houses containing a large number 


1 sufficient number could be charged at a 


of retorts, 
time by taking one each in several settings, allowing a 
reasonable ‘spell’ for resting between the draws, 
which experience has long ago proved to be neces- 
sary. But even that method has the fault of requiring 
to move from setting to setting with the drawing 
hoes and chargiug scoops (where the latter are used 
. disadvantage that will be readily understood. 

{ plan on the whole perhaps preferable is one that 
[ publicly recommended several years ago, and was 
intended to supply chiefly to small works (as, so far 
as Iam aware, the practice of charging a whole set- 


ting at once 


5 


has long ago been discontinued in all 
large works), and which it may not be out of place to 
reproduce here 

‘In working it used to be customary to draw and 


charge a whole bed at once If this is still done any- 


where, it would be advantageous to abandon the 
practice. The result is the lowering of the tempera- 
ture of the retorts to a greater degree then when only 
1 part of the setting is charged, and this, too, at the 
time when it is most seqaired to be kept up. A con- 
venient way is to reciprocally charge half the number 
in the bed, when the charge in the others is half 
worked off. There not then being such a rapid ab- 
sorbtion of the heat by those containing the half- 


spent charge, the fresh charged ones get the benfit, 
ind thus a kind of self-acting adaptation of the heat 
to the condition of the charge is effected, and better 
results obtained. It is true that the injurious effects 
of chargin 


to the 


g¢ a whole bed at once does not hold good 
same extent with clay as with iron retorts. 
unimportant details, the due attention to, or neglect of, 
which go far toward accounting for the greater or less 
success of any industrial pursuit. 

‘There is the less reason, too, for this custom, 
because its abandonment entails no additional labor 
or inconvenience, but is, on the contrary, a matter 
of convenience and comfort. 
Mr. lohn Kirkham, 


Imperial Gas-Light Company, was the first to adopt 


I have understood that 
when engineer-in-chief of the 


this improved method of working.” 


E. 8. CaTtHEts 
Hamilton, Ont., Sept. 21, 1878 


A Visit to West Virginia Coal Fields. 
SKOWHEGAN, Marne, 
Un Saturday, Sept. 22st, agreeably to the invitation 
»f the Coal Agency of the Chesapeake and Ohio RR. 
of Virginia, some fifty or sixty ladies and gentlemen, 
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| 
more or less interested in the manufacture of gas, and | ner, awaited us. The cval operators of that vicinity 


in the ga3 men, assembled on board the steamer Old | united in the capacity of host, and well did they ac 
Dominion, at her pier on the North river, for the | quit themselves. Forever after did our pilgrims keep 


bi 
| 


vestige of civilization from its banks, and left nothing 


t 


vat wreck to mark its path. The late hours of night 


found the tired and weary pilgrims at Staunton, where 


all—except the few who never seemed to sleep, 


Y 


never got tired, and were always willing to go any- 


where—gladly went to bed Your correspondent 


ined the unweariel, and visited the gas works, and, 


of | later yet, rang up a sleepy druggist, that the pangs of 


ne of the party might be assuaged. Bumgardner. 


Next day ‘‘ on to Richmond” was in order, and at 


2p. mM. the head of the coiumn reached that hospita- 


I 


le city, and found our friends of the city govern 


ment, the gas folk, and masonic bretbren in force to 


receive us. We had no lack of attention from our 


arrival until our departure, and [ wish I had space 


» write what we all felt touching this kindly treat- 


ment by onr friends. A formal welcome was given 


to us at the hotel in a very pleasant, hearty speech 


from Capt. Taylor, of City Councils, and later in 


the day our party visited, in charge of their hosts, 


purpose of visiting the coal fields of West Virginia, | record of time and events by saying, ‘‘it was before” 
and objects of interest on the line of the C. & O. RR. | or, ‘‘ it was after that dinner at Canneltor The 
Great care had been taken to invite some of the nois- | hearty welcome, the well-cooked, and neatly-served, 
iest among the gasmen, to ensure liveliness, and the | dinner, and the addenda of wines, put everybody 
entire command of the pilgrims devolved upon Col | good humor, and producer, cariier, and consumer 
J. J. Gordon, the well-known representative of that | coul had each a pleasant word to y f the oth 
company’s coal interests. ‘l'o say that this charge was | thus torever throughont the world do s good din 
faithfully fulfilled is to give no hint of the constant | ner, and a bottle of wine, soothe the savage breast of 
care, se!f-forgetfulness, and unwearied zeal of that | man. Later in the day we visited other mines, and 
gentleman, to whom all present ascribe the success of | met the ladies who gladden these wilds with their 
the trip. ‘The sail down the coast was delightful, | presence, and make refined and happy bh es in the 
lacking only moonlight to have perfection. Old Nep-| wilderness, and felt sorry that we could not prevail 
tune was in sunny humor, and gave us summer seas, | upon them to leave the wilderness and come with us 
a thoughtfu'ness on his part that enabled our party | The shades of night were falling fast, as down the 
to be in fullstrength at every meal—a sight that did | hill our party past, got on a boat not over nice—say-~ 
Capt. Walker's jolly heart good—it also secured the | ing this is a sham, a mean device nd crussed the 
presence of the ladies of the expedition—fair queens | Kanawha river to Charleston, the capital of West Va. 
they were, who dictated all the comforts and pleas-| I am going to write a volume on hotels some day 
ures of the expedition, and by kindly ways and ready | when I do just notice the remarks under Hale Houss 
participation in all that was doing, soon made the Somebody stole Col. Spalding’s coat, while that fes- 
party forget formality and welded it into one large | tive youth was having a colored reaper go over his 
family before the first night had fairly dawned around | two-day’s stubble, and we had a y evening chas 
us. So we fared pleasantly till Sunday evening found | ing the thief. Charles, in a long duster, flew around 
us in the Norfolk, where many availed themselves of | abusing everybody, from the proprietor to the porter, 
the delay, in loading and unloading, to visit the city | and the ‘ boys” followed to back him up; the tide 
and its gasworks, tbe latter showing intelligent and | of battle ebbed and flowed from office to bar, from 
careful superintendence. At night, led by Captain | bar to piazza, thence to the parlor, where the ladies 
Walker, that mild-mannered, genial sailor, a large | poured the balm of sympathy upon the coatless Col 
delegation visited an African Methodist Church, and | onel; but he refused to be comforted—like another 
enjoyed the singing and fervent exhortations, and not | Rachel, he mourned not bis coat, but his note-book 
forgetting to ‘‘ remember the sexton.” that in it was—and, after accusi everybody, from 
From Norfolk to Richmond is usually a matier of | the Governor down, we found t malefactor to be 
eight hours by river; but when you take a larg=| one of our own household-——not a gasman, thank for- 
steamship, and undertake to ‘‘cut across lots,’’ it | tune, still one of us—a lame and impotent story of an 
takes longer, at least such was our experience, as it | exchange of coats in mistake f ved, but 1 e be. 
took us eighteen or twenty hours, as the pilot tried to | lieve it, and we sternly bade the offender to treat,” 


go by land. Still we did get there finally, and found | and marked him as a dang 
the ‘‘ special” train, that was our master for so long, 


srous man ever aiter 


The morrow began our return. We felt sorry to 
“ce s, 


awaiting us. It was awful work to get that 
started—some Richmond friends, who had walked 


down from City Point to meet us, the previous night, 


special ” 
‘ #% 


stay and get strong enongh to lift it. Nature was 


sorry to see us go, and wrapped the heads of the 


go 
5 


and failed to connect, began to reach town, on their mountains in clondy veils, and dripped rain-tears 


return trip, just a; we arrived: the consequence was 
that in renewing old friendships, and waking new 
ones, the expedition was being continually asked ‘‘ up 


from leaf to leaf of the trees upon the slopes. But 
later on the sun came out, and gave new beauties to 


the rugged scenery aboutus. We spent our time this 
the street.” Just here Gordon won his crown of 


martyrdom, he had a hard time controlling us, but 
did finally get us on the train, and started for Gor- 
donsville and a dinner. Thence, through a charming 
rolling country, lifting into mountains, or deepening 


day in saturating ourselves with the stately grandeur 
nd bold beauty of the rock-ribbed and everlasting 
hills, whose feet were bathed in the waters of three 
rivers, while the softest shades of green clothed their 


rugged sides, leaving here and there paunt castles cf 
into pretty valieys, we travelled far into the night for 


the White Sulphur Springs and a bed. Bless me, 
how I regret your crowded columns, for my pen 
itches to pitch into that whited sham of a hotel. It 
is a very Dead-Sea apple of place, fair and tenipting 
without, ashes and emptiness within. The late A, 
Ward wanted to send all his wife’s relations to the 
army ; bad he made it to this hotel sure death would 
have taken them all—but enough. 


> 


rock bare and gaunt in the upper air. Rolling along 
in the cars at the base of the mountains, we caught 
from the car windows odd effects of light and shade. 
The views shift and change constantly ; the mountains 
seem to close up after us, while before us their giant 
heads shut out the view, till advance or retreat seem 


alike impossible ; then a hurried r ish into darkness, 


leads us into freedom and light on the further side. 
Morning called us to see how lavish Nature had} Again a cunningly-devised curve swings us out of 


leave—the bread was so heavy that we all wanted to} 


| the Aas works presided over by that irrepressible 


und perennial good fellow, Knowles), the water 


5 


works, and many points of interest, winding up, 
| for a brief rest and lunch, at the Almshouse. It is 
not popularly supposed that the gas business leads 
those engaged in it te such places, the feeliing be- 
ing rather the other way; but there we were, and 


if the lunch was in truth the leavings from the 
poor man’s table, as the gentlemanly keeper said, 
why, may we all get there again! On the way to 
the almshouse the occupants of the three leading 
wagons in our procession conciuded to desert and 
take in a circus (when I tell you that we had an 
ice man and a light Frost in one wagon, the coolness 
of the movement is explained), which greatly inter- 
ested them. The ground and lofty tumbling of the 
tronp, the flying through tbe air of the chief 
trapeze performer, the shortening of curves, and 
the standing of trick horses on their back bones, 


}eclipsed anything ever hefore attempted in those 


ines, and before which common performers may 
wilt like flowers before a Frost. That night is 
somewhat tangled I know that the masons went to 
a banquet given them by the Richmond Knights Tem- 
plar, and that it was awfully jolly; I know that the 


| ladies went to the theatre escorted by the unlappy 


| 


aud infernal roar and clatter tell of the tunnel that 


been in her beautifal handiwork at this spot; and, seeming danger, or a great ‘‘ fill” or fairy-like tressel 


after astonishing our stomachs with some sulphur | bridges the mountain gorges or crosses the brawling 
water, and a breakfast of doubtful quality, we answer-| torrents below. All day long, untill the evening's 
ed the repeated calls of our impatient ‘‘ special,” and | purple shadows drove us in, did we study the book of 
got aboard and started for a day of sightseeing. Gen. | nature, turning page afrer page only to find new de- 
St. John, Chief Engineer of the RR. company, took | light in happier blendings of cloud shadows, or richer 
charge of the pilgrims that day, and led us through | mellowing of sun tints on the green slopes around us 
the wonders of the region—showing coal mines, coke | Autumn, too, hung out her advance banners, and the 
and iron furnaces, and was erewhile puxtiently explan-| crimson of the maple and the golden glories of the 
atory, and gave, in endless variety, a wealth of infor-| beach burned red and gold along the higher summits, 
mation and of details that was striking and valuable. | while summer lingered in the wild flowers, plentiful 
It was a sad sight for the gas men to see the coke | as yet in the valleys and sunny spots by the roadside. 
furnaces turning into the air thousands of feet of | Bsautiful and wild, it was a realm of infinite peace 
‘* unaccounted-for gas,” and they sighingly thought | we passed through that day; a primeval solitude in 
of various holders in which they could imprison it. | which the rattle and roar of our train was a discord_ 
So we rode through this wonderfully beautiful coun-| ant intrusion. And yet, peaceful as it then was, a 
try, «topping, as fancy dictated, or a washed-out track | few days before the river that now smilled and dimpled 
suggested, here and there, until Cannelton was reavh-|in sunny pools, or brawled over its rook-fretted 
ed, where an agreeable suprise, in the form of a din- | rapids, rose in a great flood that for hours swept every 





Outsiders, the profane— But subsequent events are 
mere details, and I always hate details ; so let's got to 
the next day, when, with the break of day, we masons 
went to bed. 


Our last day was devoted to sight-seeing in Rich- 
mond. Onur tireless friends were on hand, and with 
them we did the tobacco factories, and grew learned 
in the mysteries of *‘ twist” and ‘‘ plug,” and watched 
the deft fingers of pretty girls ‘‘ roll, cigarcttes, roll!” 
We also visited the capitol, with its valuable library 
and collection of relicu dear to Virginians, and had an 
audience with Gen. Holliday, the Governor, who, in 
response to our greeting, bade us welcome and gave 
us one of the most eloquent little speeches I ever 
listened to. At 4 p.m., attended by our friends, 
faithful to the last, we boarded the steamer, and after 
renewed and re-renewed aud hearty farewells, turned 
our backs upon Richmond, and set our faces toward 
home. Monday found us recovered from the epi- 
demic of sea-sickness, and landed us in Gotham safe 
and sound, everyone full of praises of the kinknuess 
and hoxpitality with which we, who had been as 
strangers in a strange land, were met and cared for. 
After a breakfast together and a drive around Central 
Park, our expedition ended, and became ‘a thing for 
memory—a plaything of the past.” Doubtless it was 
with mutual regrets, and, I trust, with deepened ties 
between old friends and fresh bonds to new, that we 
parted, and each took up his own round of duties 
again O. A. P. 





As the Statistics of fires show that the burning 
of kerosene causes heavy losses every year, the exec 
utive committee of the National Board of Fire Under. 
writers is considering the expediency of appropriating 
a sum sufficient to make scientific testa of the various 


oils in use.— Herald, Oct. 3d. 
i 
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Gas Stocks. 
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Manhatta 
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Scrip 
M 1 
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New York 
Northern 
Gas Co.'s of Bi 
Brooklyn 
Citizens 
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Jacksonville, Ill... 
Lewistown Maine.. 
Fee 
Bonds 
Laclede St Louis Mo. 
Long Branch...... 
New Haven, Conn... 
Peoples, Jersey City 
Peoples of Albany... 
- Bonds 
Peoples of Baltimore 
ae Bonds.... 
Plainfield, N. J 
Perth Amboy 
Rochester, N. Y...... 
Woonsocket, R. L.... 
Halifax N.S 
Hamilton, Ontario. 
San Francisco Gas 
Co., S. Fr’isco Cal 
St. Louis, Missouri.. 


lowing quot 


W. Close Jr., 
Dealer in Gas Stocks, 
BB ScottA Co.,, 


’ ‘ 
Ib 5 


ms wi recel 


t 


ations ars 


466,000 
800.000 
L70,000 
£ OOO 000 
2 FOO. O00 
O00 000) 
> OOO. 000 

oe 


OOO 


yh ann 


? OOO, OO0 
1,200,000 
220,000 
* 000,009 
125.000 
300,000 
1,000,000 
1,000,000 
700,000 


1,000,000 


200,000 


800.000 
1niexr. 


40,000 
750,000 


200,000 


? 000,000 


1,000,000 


a1 
918,000 


124.000 


160,000 


300.04 


LOO,000 
700,000 
25.000 
386,000 
25,COO 
120,000 
400,000 
60.000 
30,000 


1,200,000 


650.000 


350,000 


80.000 


150,000 
400,000 


150,000 


600.000 


‘ 


LOO 
LOOO 


LOO 


Oo 


LOOM 


LOO 
100 
L000 


100 


100 
LOO 


100 


LOOO 


Stillwate 


r, Minn 


GAS COALS. 











B : , Saugerties, N. ¥ : » OOO nn Gas Coal Co., Philadelphia, Pa 18* 
« ec i ‘ 
rOoOACT anc Troy. Citizens 600.000 ‘ ny 2 > Notic e, Perkins & Ji b, N. Y & Bostor 185 
loledo, Ohio ) Cannelton Coal Co.. ‘ “ és ‘“ isd 
Washington, D. ¢ y York & Cleveland Gas Coal Co., Pittsburgh, Pa 185 } 
The following gas stucks were sold at ancti no O Ceal Co., Baltimore, Md 85 
the 9th nt t0 shares of Metropolitar f Ne s Coal Co,, Baltim« Md..... 185 
York, @ Os 1,900 serip o Jame Company. Coa , Baltimore, Ma 155 
i tten |< t x 
. Ws hares of Manhattan, of New Y } I is Coals ° S 
\ o. 
. ind har a lv sof New \¥ . ( peake & ( R. R. Coal Agency 85 
sha f Broo n, @ 138—14 l res : — 
; i GAS SCREENS, 
(1tizer ] KY a ’ Ow i sof Na 1 : 
| = ’ \ n, Boston, Mass 
|B @ t > scrij} I n 
| BURNERS, 
a7 
B Iske Cc. H. Me & Co., Philadelphia, Pa. 
x) Gefror I adeipnia, Pa ; 184 
) ; > 7 ) “a 
; ety ~ 4 ° - 
Advertisers Index. PROCESSES. 
( Gwy larris, New York City. 187 
ee rr we, P uwielphia, Pa ° 
eS . GAS ENGINEERS, GAS FIXTURES. 
Pag Mitchell, Vance & Co., New York ity S4 
William Farmer, New York City 34 a 
2 a de CEMENT. 
George W, Dresser, New York ¢ y S S. L. Me ant & Co., New York City 
GAS WORKS APPARATUS AND BROOKS 
ys | CONSTRUCTION, Cathels, Gas Consumer’s Manual 191 
so ~m | g & | vd.» York Cit. g How Burn Gas 184 
Rowland, Greenpoint, L. I 187 Sciet Books 190 
V. Starr & Son, Camden, N. J I s] k-Keeping = 191 
lim) | & Fowler Philadelph I G é s 
Kerr Murt rt Way GAS MACHINES. 
( rge ®t & ¢ ( nati, O Walworth Manufacturing Co, Boston, Mass 191 
140 150 Brown & ¢ J i Fa Spr iGas Machine Co., New York ¢ 9 
0 an | Mack & Savre Man fg Co 
54 974 GAS AND WATER PIPES, A 
scNeele & Archer, Barttazton, N. J | FOR SALE. 
| G ster Iron Werks, Philadalphia, Pa : 
; ‘ e 
ge | eee ees ~ Small Station Meter. 
: 60 R. D Wood & Co., Phila hia, Pa ‘ 
SD vie ie Phila . . CAPACIDY, 750 FEET PER HOUR, 
( 65 : ; 
H. R. Sa & ( { ious, OU t ’ ryY ¥ ’rRYreyY » 4 
wu Jo William Smith, Pitts rh Pa , SAS, zs Sl fi] TO N, 
80 BD B. 8. Benson, Baltimore, Ma Rt 
; 97 Warren Foundry ani Machine Co..... 35 PEEKSKILL GAS WORKS PEEKSKILL, N.Y. 
Tf) PIPE CUTTING MACHINES, 
— gg | A ©. Wood, Syracuse, N. ¥ 89 FOR SALE 
PY oy RETORTS AND PIRE BRICK. ” 
roy ites Re ow Wr 3 A SET OF 
). tl, Gau r& , Jersey City, N. J S 
Bb. Kreischer & Sons, New York ¢ 189 2 
a re : Four 6x10 Purifiers 
G5 70) Gardner Brothers, Pittsburgh Pa 8S § 
: Laclede Fire Brick Works, St. Louis, M 88 . ; : 
G5 100 . Q : Ah With S in. Dry Center Seal and 8 in. 
Brooklyn Retort and |} Brick Works 8S 
O04 0 Borgner & Obrien, Phila, Pa . Connecting Pipe. 
10] lf Evens & Howard, St. Louis, Mo So + 
1 ’ ’ > 7 _ 
a Price, S500. 
GAS METERS, 
80 Harris, Giiffin & Co., Philadelphia, Pa. 19 i. P. GEROULD, Supt. N W. Gas-Lt. ¢ 
95 American Meter Co., Philadelphia, Pa ) 462-41 Newton, Mass, 
105 107 W. W. Goodwin & ¢ , Philadelphia, Pa 1 
Harris, Helme & McIlhenny, Philn I 


VALVES. 


Hultee's (Improved Gas Screed. 











60 gn Charman Valve Manufacturing Co., Boston, Mass 2 
: idlow Valve Manufacturing Co., Troy, N. ¥ 
as en _ y mar ' “2 
li EX HAUSTERS. 19 TREMONT ROW, BOSTON, MASS. 
— P. H. & F. M. Roots, Connersville, Ind.. . 38 
Smith & Sayre Manufacturing Co., New York City 190 JAMES P. MAHAN, Treasurer 
GQ) LOO 
184 186 
ae THE PLUMBER 
aie AND 
70 RO) 
40 0 : = 
180 CHAS. F. WINGATE, Editor. 
100 
10 17 DEVOTED TO THE DISCUSSION OF QUESTIONS OF 
— 52 SANITARY ENGINEERING, WATER SUPPLY, DRAINAGE, HEATING, AND LIGHTING. 
i - 
10 Published Monthly at $1.50 Per Annum. 
5 
50 60 This Paper aims to enlighte n the public on all SANITARY SUBJECTS. ts Editorials are written for 
95 - the average House-hold¢ r. The Technical Articles are for the Engineer, Architect, and Mechanic. So far 
148 150 «| #8. it treats of Gas-Lighting, it aims to throw light where many other journals think it to their interest to 
> mislead and spread darkness. 
‘$3 A-7oong its regular contribut tsare MR. FE. 8S. PHILBRICK, C. E., Boston: ROBT. BRIGGS, ©. E 
Philadelphia; Cour. GEO. E. WARING, Sanitary Engineer Newport, R. I. ; and other able Specialists 
, 954 SPECIMEN COPIES SENT FREE ON APPLICATION. 


75 THE AMERICAN PUBLISHING CO., JAMES BUNTING, Manager. 


No. 297 Pearl Street, New York. 


SILENT GAS ENGINE. 


Always Ready to be Started, and to give at once Full Power. 
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ee a 


NO STEAM TO MAKE OR MAINTAIN, 
NO COAL, NO ASHES, NO DIRT 
NO FIRE, NO DANGER, NO EXTRA INSURANCE. 
O GAUGES, NO PUMPS, NO LEAKGAES, 


MOST NO ATTENDANCE. 


BURNS COMMON GAS. 


AGE CONSUMPTION PER HORSE POWER, 


21 ie? Cubic &t. Per Hour. 





COSTS NOTHING WHILE STANDING, LITTLE WHILE 
WITHOUT DOING WORK, AND WHILE 
ORKING HE GAS IS PRECISELY REGULATED BY 
GOVERNOR IN PROPORTION TO THE POWER 
, I PEI 
ep MLL. 
SSS SIZES*AT PRESENT OFFERED, 2,4 and 7 H.P. 


LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 
And useful generally for all work of small stationary steam engines Where wor! 3 inter tent. trouble with a steam boiler and engine is at its maximum, but 


is at its minimum with a gas engine. For particulars, prices, etc , apply to SCHLEICHER, SCHUMM & CO., 
JE oR, $ I . 
2045 Chestnut Street. Philadelphia. 


NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 
NEWOCASTILE COAT. (NEW PELTON), 


ALSO FOR THE BEST QUALITIES OF 


PROVINCIAL GAS C spunea 


DELIVERED AT ANY PORT IN THE UNITED STATES 
We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different s Companies in 1877 These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 
fe SEAVERNS PERKINS & CO. 45 SOUTH STREET, NEW YORK, 


CFA SS. the use of gas for Cook- tion. We will print with 

We would respectfully ing, Hleating and Manu- your imprint, and with 

call attention to a pam- facturing purposes. such alterations as you 

phlet which we have pub- We would solicit an may wish, in any quantity 
lished for distribution order, feeling sure that a at the following rates: 


among gas consumers, in promotion of knowledge 500 . . $20 
the expectation of in- among the public gene- 1000. . . 85 
creasing the Gas Con- rally of the ease and com- 2000 |. 60 


sumption, by answering fort of Gas, in its many 
the questions most often uses, will increase the de- 
asked over the counter, mand, and largely repay Copies furnished trom 
as well as for introducing the small cost of distribu- this Office direct. 


Single copies 10 cents. 
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FARMER’S PATENT BYE-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, 89, 91, 111 BROADWAY, NEW YORK. 


WILLIAM FARMER may be consulted upon all matters relating to the snubiieliee of Illuminating Gas Will furnish Specifications, 
aul Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty 


y; perfect satisfaction can be guaranteed. 
Sole re nt for the FOULIS HYDRAULIC MACHINE for Drawing aud Charging Retorts. 
Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 





00 





Drawings, 


PATENTEE OF THE FOLLOW ING INVENTIONS. 
EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
N .phthaline. BYE-PASS DIP PIPE for reduein g the Pressure on Retorts, 


Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
tuc Scrubbers and Washers, Etc. MOVABLE DIP PIPE for Re \uci g aud Equalizing the Pressure on Retorts, TOWER SCRUBBERS (Jack- 
etted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL tor Kee ping all the Boxes in a set continuously in action. 


REFERS BY PERMISSION TO THE FOLLOWID NG GENTLEMEN. 
Professor B. SILLIMAN, New Haven, Conn. D. HosTETTER, President Pittsburgh Gas-Light Co., Pittsburgh, Pa. 
GEN. CHAS, RooME, President Manhattan Gas-Light Company, N. Y. C,. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
GEN. A. HICKENLOOPER, President Cincinnati Gas-Light Co., Cincinnatti, Ohio. S. L. Hustrep, President Laclede Gas-Light Company, St. Louis, Mo. 

A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. K. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N. J. 


C. CEFRORER. MITCHELL, VANCE & CO. ; 
Manofacturer of How to Burn Fas. Manufacturers of 


CHANDELIERS! 
GAS BURNERS. 


- ive esc 
Under this title a neat little book has been is- | And Every Description of 
(GAS HEATING AND COOF ING APPARATUS. | sued containing the paper of Mr. Jas. Somerville, | GAS FIXTURES, 
, as read at the last meeting at Cincinnati, together | Also Manufacturers of 
FITTERS’ PROVING APPARATUS. ETC h oo te ok . _ ' .? Fine Gilt Bronze and Marble Clocks, warranted best Time 
with a table, taken from Prof. ¢ handler’s lecture | keepers Mantle Ornementa, & 
948 j ; ; E Fi | eepers a ie e » ac. 
No. 248 North Bighth Street. Philadelph showing the loss of light resulting from the use of | 
— - — oe ~ 836 ADWAY. 
~ GEO. Ww. ‘DRESSER. shades, ete., of different kinds of glass. Saiceroem, S55 BROADWAY 
ry . « . ‘ } NEW YORE 
[The book is intended for sale to Gas (¢ ompa- 


Special designs furnisned for Gas Fixtures for Churches 
nies to distribute gratuitously among consumers, | Public Halls, Lodges, &c 
i ‘ I V T] j ENGI N EK) ER. If Gas Companies can induce their consumers to . 
use better burners and shades, one-half of the | 


ITRINITY BULLDING | fault-finding will cease, To Gas Companies. 


The price is $10 per thousand. Orders may |ANY COMPANY DESIRING THE SERVI- 
ROOM v0. 111 BRUADWAY. | be sent to the office of this Journal. CES OF A 


THOROUGHLY PRACTICAL MAN, 
JOURNAL des USINES a GAZ. = 


Engineer, Manager, or 
Superintendent, 
Societe Technique de L’ Industrie du Gaz en France. | rrr rear aitration more sesieabie thas @ tage ealany 


A permanent situation more desirable than a la-ge salary. 
| Can furnish the very best of New York and New England ref- 
ISSUED ON THE 5rx OF EACH MONTH. 


erences. 457—3m 


ORGANE DE LA 











Seni | THE AMERICAN 
MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. | i , 
ine GAS-LIGHT JOURNAL. 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION } 
RELATING TO GAS MANUFACTURE IN FRANCE | Three dollars. 





Subscriptions Received at this Office. rice, Post-paid, $3.50 Per Annum, PER ANNUM 
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NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation, 
able terms. 


on most favor 


General Office—89 Wood Street, 
PITTSBURGH, 

20 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio. 


PA. 
Branch Office—1 


THE NEWBURGH 


Orrel Coai Company, 


Mines at Newburg, Preston County, W. Va. 

No. 52 S. Gay Street, Baltimore, 
C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, 
Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 

ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,2 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 


Company's Office Md. 


Sec’y. 


Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N. Y ‘; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, 7. 

sest dry coals shipped from Locust Point, wharves, and 
prompt att2ction given to orders for chartering of vessels, 

224-ly 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
aque, PARMELEE BROTHERS, No, 32 Pine street, N. Y. 
34 NGS & HORTON, No. 31 Duane street, Boston, 
Mi nes in Harrison County, West Virginia. 
Wharves Locust Point 


, \ . 
Compaty’s Office, 15 German St., ¢ Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*." Reference to them is requested, 


40 lbs. of 
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GAS OALS. 
TH BE 
"Y yy 
PENN GAS COAL COMPANY 
OFFI THEIR 
COAL, CAREFULLY SCREENED, 
ND PREPARED FOR 
— EE ee j SS SS a —- ran ae _ \= a | 
Cheir Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
O F F I CES 
No. 11 Merchants Exchange, Phila. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 


366-1y Pier No. 1 (Lower Side), South Amboy, N. de 











TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Ceompany’s Office, 52 S. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PoINnT—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles. Forty bushels of very supcrio 
Coke, with little Ash and scarcely any clinker Od-ly 








FORT PITT CAS COAL 


This Company is prepared to supply any amount of their 
Celebrated Gas Coal 
to all points reached by rail or lake throughout the West. 
THE FORT PITT COAL COMPANY, 
OFFICE, 33T LIBERTY STREET, 


484-ly PITYSBUKGH PA. 





CANNELTON COAL COMPANY 


OF WEST 


VIRGINIA. 


fc W ( fror their ( 


Offer for sale t 
deli RICHMOND 


CANNEL 


ac knowle iges d to be the mos 
ubie feet of GAS of 64° 54 0 AND LI 


he jhery at CANNELYON, Kanawha Connty West Vir 


71n1a vered at 


LON CANNEL, 


ENRICHER produced in this country, a gross ton yielding 10,000 


POWER COKE 32 bushels, of good quality. 
CANNELDTON CAKING COAL, 
MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb 
—gave 16 14-100 Candle-Powe 
COKE, of very fine ps 1453 pounds produced from one ton of coal 


J. TATNALL LEA, 
(PERKINS & CoO., 
DANIEL W. JOB 
(H. W. BENEDICT 


Treasnrer, P. O. aon 1747 Philadelphia. 
15 South Street,N. Y. 

& CO., 91 State Street, 
& SON, New Haven. 


PARTNERSHIP NOTICE. 


gned, style of PERKINS & JOB, 


SALES AGENTS Boston. 


The partnership heretofore existing between the undersi under the 


is hereby discontinued by muvual « 


Either partner is authorized t n the name of the firm in liquidation. 


NEW YORK,) rs James D. Perxrns, ) 
BOSTON. Aug. Ist Dantet W. Jos. § 
The business of the late fir f PERKINS & JOB, in NEW YORK, will be continued by the under- 
signed under the style of PHRALNS d 
15 South Street James D. Perkins, ) 
New York, Aug. Ist., 1878 F. Seaverns, Jz. } 
(it) : 
The business cf the late firm of / ?KINS & JOB,in BOSTON, will be continued by the undersigned 
under the style of DANIJEL V id 
91 State Street, ) 
Boston, August Ist, 1878.) Danret W. Jos. 





a 


CHESAPEAKE AND OHIO RAILROAD 
COAL AGENCY. 





ANAWHA GAS COALS. 


CANNEL, 
SPLINT, 
and STEAM COALS. 


, on the Line of the Chesapeake and Ohio Rai!roads. 


{OFFICE No 7 WALL ST., 
NEW YORK 


From the Kanawha and New River 


Cc. B. ORCUTT, Secretary. } 
J. J. GORDON, Sales Agent,’ 


Regio 


is 
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M*NEALS & ARCHER, 


BURLINGTON. N. J, 





% 
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| CAST IRON _ PIPES 
_ FOR WATER AND GAS. 
’ DAVID S. BROWN, President 


JAMES P. MICHELLON, Se omen 


BEN 'AMIN CHEW, Treasurer, WILLIAM SEXTON, Superintendent. 





[GLOUCESTEMIRON WORKS! 
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| Lastlroy cash Water mm NI tN vara, tie ayaa castoldrs QC. 


Office No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY wm MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. | 
Branches, Bends, Retorts, Etc., Etc. 136-1 


H. R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF OFFICE AND WORKS CARROLL, PIKE, 


HAST IRON CAS AVA PIPE, "gp 


PITTSBU RG HH, P | 
LRANCH CASTINGS, LAMP POSTS, Ete. WW ML. ss MI ah HH. 
Pipe from thre 


Manufacturer of all kinds of GAS and WATER PIPE 
engths 


BRANCHES, CONNECTIONS, ’s, ELBOWS, and 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. 


SMALLMAN 


inch and upwards cast vertically in 12f 


all CASTINGS USED AT GAS AND 
WATER WORKS, 


ing in this city, giving us unequalled facilitic 
all points, at the lowest rates freight. 


48 for shipping to 


&@ SEND FOR CIRCULAR AND PRICE LIST. ~w 











| 
| 





fe. D. WOOD & CC... 


PHILADELPHIA 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 
Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


a 
a ff 


Werks, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, 


cast in 19 ft. 





Pa. 


es from 8-tnen a ta wards lengths. 


Sa Sond for Circnu 


ROBT. CAMPBELL & co. 


MANUFACTURERS OF 


CAST IRON PIPES 


FOR WATER AND GAS, 


Valves, Fire and Dock Hydrants, 
L ae aa osts and Flange Work, 
Bench Castings for Gas Works, &c. 


Office 112 Leonard Street, N. Y. 


B. 8S, BENSON. 


MANUFACTURER OF 





Cast Iron Pipes and Fittings 





DAILY CAPACITY 125 TONS. We offer special inducements to parties wishing to pur- 
3” Our Works connect direct with -e . whan chase. My Pipe is Smooth, regular in weigh’s, and cast ver- | 
. t L we dad L eleven uwrodda cente 

tically. 


N. B.—Pipe from 3 inch and upwards, cast in 12-ft, lengrths, 





AND 


Gas and Water Mains. 


All sizes from 3 to 30 inch cast verticallyin124¢ feet lengths 
Office & factory 52 East Monument St., 


BALTIMORE, MD. 


Ss. DECATUR SMITH, 
ae _ 


CAST IRON GAS s » WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Severai Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immedinte delivery. 

|* “FITTINGS FOR GAS , WATER MAINS’ 
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1842, DEILY & FUWLEK 1878. 
LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


[IMPROVED APPARATUS AND TOOLS FOR ALL KINDS OF CASTL! MANUFACTURERS OF 
THE MANUFACTURE & DISTRIBU 


TION OF COAL GAS. CAS HOLDERS, 


ag tATUS FOR GAS-WORKBS. 
ra . SINGLE AND TELESCOPIC—W11TH CAST 
OR WROUGHT IRON GUIDE FRA 


MURRAY & BAKER, HERRING & FLOYD. 
Practical Builders. Oregon Tron Foundry 
Y 


And Contractors for the Erection of 
Gas Works, 738, 740, 742 and 744 Groenw } N. 


a 


MANUFACTURERS OF ALL THE LATEST AND MOST MAN 


¢#” WORKS AT THE RAILWAY DEPoTs, 











FORT WAYNE, INDIANA. RENCH CASTINGS 
fro! 3 of We are prepared to furnish Holders, Wrought Iron Roof 
We manufacture Bench Castings, Washers, “The Lm WASHI -MULTITUBLAR AND Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
mersed Multitubular,” and Atmospheric ¢ iensers, Wet and - s7% Drips, Bends, Tees, and all other Iron Work connected with 
Ititubular,” and Atmospheric Condensers, Wet and nm DONE NSERS: CONDEN- = ; - ikeSy: Wrollt nine Gas Works 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single ie Sayre Gas Works. Previous to 1868 our Mr. D. bullt nine Gas Work 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, SERS; SCRUBBERS, und fifty-four Holders. Since that date we have built three 
Wood and Iron Trays for Purifiers, Coke and Coal Carts,| Wet and dry), and Gas Works and forty-six Holders. We superintend in person 
Wrought lron Screening Shovels and Castings, and Wrought EX HA v STERS ee Grection os 2 eae ee — a aang ate 
Work of every description for Gas-Works for ré ng : ' panies at the following places, where we have built Holders 
Py) . > " nce 1868: 
As Mr. Murray 1s 4 Practical Draughtsman, we will furnis! BE} ‘ DS. nd BRANCHES Since 156 
plans and specifications to parties or associations, or will wait f GM MESS BDSG CCRC! : uncaster, Pa. Barnesville, O 
. Jamanort. P , i 
personally upon parties contemplating the construction of Ms ol. P: te = sksonville, Lil. (2) 
’ ‘ sristol, Pa. Jacksonvilie 1. (2 
new works, or the alteration or extension of old ones “LOY I PATI Catasaqua, Pa. Jolt et, IL * 
The most satisfactory references can be given, if required | AIALLEABLE RETORT LID. Kittanning, Pa. Lawrence, Kansas, 
of the experience and commercial fairness which character Hazelton, Pa.) Jefferson City, N. O. La 
zes P ’ Freeport. Pa. Algiers, N. O., La. 
zes our dealings. SABBATON’S PATENT | Huntingdon, Pa. Kalamazoo, Mich 
We would respectfully invite Western mento call and see - ss 2 Pittston, Pa. Buffalo, N —- 
ov* vatterns and works here. MURRAY & BAKER FURNACE DOOR ANI? FRAME, Bethlehem §), Pa. | Ogdensburg, N. Y, 
msi ° aes Sharon, Pa Waverly, N. Y. 
Fort Wayne, Indiana SELLER’S CE} , | Canton, Pa Little Falls, N. Y. 
. ali wiv t mt ‘i | Annapolis, Ma. Penn Yann, N. Y 
for stooping leaks Retorts Parkersburg, Wes, Watkins, N. Y. 
#EO. STACEY. HENRY RANSHAW WM. STACEY : : : Lynchburg, Va. Gloucester, N. J. 
GaAs Go y R O kh , Youngstown, O Salem, N.J. 
— Steubenville, O, Mount Holly, N. J. 
ind everything centr ed W y Vorks, at ' Zanesville, O. Piaintield, N. J. 
GEO. STACEY & CO low price, aud in complete o1 Mansfield, 0. Englewood, N. J.3 
. - . N.B.—STOP VALVES f t y Marion, O. Dover, Del. , 
MANUFACTURERS OF SINGLE AND TELESCOPIO very low prices Belleaire, O, Pittsfield, Mass. 
AS C. HERRID { R ) Athens. O, | Meridex Conn- 


GAS-HOLDERS. 


pc CONTINENTAL WORKS. 


Cast and Wrought [ron Work 


sed in the Erection of Gas and Coal Oil Works, 


ase 





nr FL. ROWLAND, Proprieter, 
GREENPOINT, BROOKLYN, N.Y. 


ENGINEER AND MANUFACTURER OF 


GAS-bELOLDERS,. 


ec. ee nn 


Foundry on MILL STREET; Nos. 33, 35, 37 and 2 


Office and Wrought Iron Workson RAMSAY STREET Cin 


cinnati, Ohio. 
REFERENCE. 





Cincinnati Gas-Light Co. Jaton Rouge, La., Gas vo. CONDENSERS, SCRUBBERS, VALVES 

indianopolis Gas Co. | Saginaw, Mich., Gas Co, — mari 2 dliataiie 

Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. PURIFIERS, RETORTS, and liyY- 

Covington, Ky., Gas Co. | Peoria, IL, Gas Co. : % 3 : 5 

Springfield, O., Gas Co. Quincy, Ill., Gas Co. tAULIC MAINS, 

rerre Haute, Ind., Gas Co | anew ign ) 

Madison, Ind., Gas Co. Carlinvill cted with the Manufactu na 

peneen < ity, Mo., Gas Co. | Bowling Green, Ky., Gas U* 3 tion of Gas. ins and Specifications prepare 
opeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co. Sass os a a 

Bx arlington, lowa, Gas Co. j Vicksburg, Miss.. Gas Co ‘ nd Proposals given for the necessary Plans for Lighting 

Nashville, Tenn., Gas Co. Denver City, Gil, Gar cc GASHOLDERS ¢ N\ PUDE Cities Towns, Mansions, and Manufactories, 


R. T, Coverdale, Fng’r Cracinnati and others 


WATIONAL COAL GAS COMP NY. TESSE W STARK & SON, 
sg eee or © Gamden Iron Works 


MANUFACTURERS OF 





Camden, New Jersey, 


H. P. ALLEN, President. 





EVERY DESCRIPTION OF Office in Philadelphia No, 435 Chestnut st, 
Sng 5 : ‘i The process k vn as GWYNN S vhere a member of the Firm can be seen 
1 " most essen ip ements f pria i i the between 12 mm. and 2 p. m. daily. 
ALLEN-HA AMERI N YDROCARBON | 8s secwre " . 
Has all Water Works I lias meaee | ne hag the ; | ‘ ane aay sg a 
D, oat G S eaatae haus animeacat wae : those in| ary, KINDS OF CASTINGS AND APPARAT 'S FOR GAS 
Coal Gas orks. is esata g l ¢ \ oO . a 
Hundred Million cupic 7 “yee. WORKS, 
Particular attention given tothe alterations of old works ,, i mihed > ; 
this pre Ss, and l is 
Estimates and Drawings furnished. : tog op : sare 4s - = fact : “sie Wrought Iron Root Frames. 
Address all communications to Our pros ess is not } 4 I st 
and the oil are ad tad ~e 8 . 7 For Retort and other houses. Retorts and all castings re 
“op ” r itree ran for days withou hang é I red, | quired for setting them in the latest and most improve: 
N.W. Cor. 12th and Noble Streets, besides the steam, are 17 lbs. 1 und model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERY 
, : ‘ a poe’ . i pare ’ , for relieving the Retorts from pressure, PURIFIERS, varying 
420-Ly PHILADELPHIA. Rights for sa re of t from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


MACKENZIE & SAYRE MAN ’F’G CO.. for Purifiers. Station Meters of all sizes. 


141 BROADWAY, NEW YORK. GAS HOLDERS. 


TELESCOPIC AND SINGLE 


Gas Works, Smelting Works & Machinery. mci wiitrstons smut Mains, tom ss 


18 INCHES DIAMETER, for WATER orGAS. Street Main con 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for » Ein bie nections, such as BRANCHES, BENDS, Drips, SLEEVES, etc. 
‘4 , ‘ ‘ ‘ : . : STOP VALVES, from 3 to 30 inches, for both Water an 
Gas from Ordinary Gas Coals, enriched with Cannel or Oj Also, Macke Py ess for ; Gas $i 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Et Also, Wrought iron Work 


All the Smith and Spvet Iron work required in and abou 


P. W. Mackenzie’s New Engine and Boiler. ss". a abo 
i - 


JESSE W. STARR, JESSE 'W Stake, '? 
1o4—ly 
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IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


8. 8. TOWNSEND, General Agent, 6 Cortlandt st, NEW YORE 
COCKE & BEGGS, Selling Agents. 6 Cortlandt St., N. y. 


7 
| a hte 
me 
(ysl 








aa 


yr 
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ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:slex 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of cavacitv. sneed, power required, price, and references to parties using them. 


P.H. & F. M. POOTS. 
MANHATTAN 





J. H. GAUTIER & CO.. LACLEDE 


CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, GAS RETORT WORKS RETORT WORKS. 
JERSEY CITY, N. J. siissivihsisaaaiaceem alettocs tastes eae Bis nih sen a 
MANUFACTURERS OF SS PaoeateOR | 
and Cupola Tiles, Etc. Office and Works, 15th Street, Avenue ©. 


Manufactures of 


Clay Gas Retorts, Five Bricks and Tiles FIRE BRICK AND TILES 
Gas House Tiles, "man nacenen. Ground Cla yend Fire Bricks. Sewer Of all shapes and sizes. 


Pipe, Etc. FIRE MORTAR, CLAY AND SAND. 
. + 901 Pine Street, St. Louis, Mo. te?” Articles of every description made to order at short 
Fire Bricks, Etc. Etc... FE “weenbihineies net 
Ground Clay, Fire Brick ané 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


——— GARDNER BROTHERS, 








| Works: . a , mn Works : 
| LOCKPORT, PA. Established (864. MT. SAVAGE JUNCTION. MD. 


Brooklyn Clay Retort Manufacturers of Clay Gas Retoris and Retort Settings, 

AND “STANDARD SAVAGE” 
FIRE-BRICK WORKS. Fire Brick, Tile and H‘urnace Blocks, 
nS SS lea. oe batens erates ines oF AND 


Fire Clayand Fire sand. Clay bank al Burt’s Creek, New 


Jersey. Manufactory’ Van Dyke, Elizabeth, Richards and | Sole Agent for New England, ) MINERS AND SHIPPERS OF FIRE CLAY. 


Partition Streets, Brooklyn, N. Y. Ofice, No, 88 Van Dyke C. H. SPRAGUE, B é cs 
a. | 86 State Street. Boston. » 4 OFFICH‘ No. 376 PENN AV’E,, PITTSBURGH,PA. 
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A. Cc. WOOoD’Ss 
AST IRON PIPECUTTER 


ATENTED MAY 23rd, 1876. 


PRICES R pat UCED TO MEET THE TIMES. 


We have been able to reduce the cost of Manufacturing, and desire to give our Customers the benefit at the following 
No. 1 cuts 3, 4and 6 inch Pipe $75 


No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12in. Pipes $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 80inch Pipe, $275 
No. 5 cuts 56 inch Pipe, SIO 





For larger sizes Special Contracts 


will be made. 





It will cut a Continuous Line of Pipe in a Trench or Building 








As well as loose Cast or Wrougkt Iron Pipe, Shafts or Columns of any size, leaving x the ends clean, smooth, and square. 

Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Address 

A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y MORRIS, ‘TA SKER & CO., 36 Oliver Street, Boston, Mass. 
Ik ay Ns & HOW AFD. LUDLOW 


hm, =, GAS RETORTS, — 
= ae FIRE BRICK. Valve Manf’g Co., 
OFFICE AND WORKS 


93s to 954 River Street and 67 to 83 Vail Ave. 


~ FURNACE & CUPOLA LININGS eenie danas onalk: 
BRASS AND IRON SLIDE VALVES. 


<S Sewer Pipe aud Drain Tile, owns sats cn na tsa 


inside screws, Indicator etc.) for Gas, Water and Steam— 
reas FINEST QUALITY GLASS HOUSE 
POT CLAY A SPECIALTY. 
: ” 916 Market STREET ST. LOUIS. ALSO 
THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS, FIRE HYDRANTS. 


Esta blished in 1845. 


B. KREISCHER & SONS, 


Office Foot of Houston street, E. R., N. Y. 


GAS RETORTS, TILES and FIRE BRICK 


Of all Shapes and Sizes. 


FIRE MORTAR, GLAY and SAND 


ARTICLES OF EVERY DESCRIPTION MADE TO ORDER AT THE SHORTEST NOTICE 


~ BORGNER & O'BRIEN, ~— 


MANUFACTURERS OF 


Clay Gas Retorts and Retort Settings, Fire Bricks, Tiles, Etc. 


TWENTY-THIRD STREET BELOW V1NE—PHILADELPHIA, 
18 Years PracticalE xperience, GASTHOUSE WoRgS a tipectalty 


Retort Fittings, 





OF EVERY DESCRIPTION 


HYDRAULIC MAIN DIP REGULATORS. 


7 





REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 
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HAVE DECREED AN AWARD TO 


=—_—e 


INTERNATIONAL--1876--EXHIBITION. 


The U. S. Centennial Commission 


HARRIS, GRIFFIN & C@., 





12@thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S. A.. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use o 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 


with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. ' 
Secretary, pro-tem. 


T. GOSHORN, 
Director General 


GROUP JUDGES. 
AMERICAN. 


J. R. HAWLEY, 


President 


FOREIGN. 


Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.O.L., F.R.S., Great Britain. 


ington, D. C. 


JUL. SCHIEDMAYER, 


Germany 


Prog. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 


Pror. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 


Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 


GrenFraL HENRY K. OLIVER, Salem, Massachusetts 
GEORGE F. BRISTOW, New York. 





SMITH & “SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 














Compen 


New Church Sts. 


Districts. 
Steam Engines, Boilers, Pumps 


Pressure Regulator for High 


Tees, and Bends. 


STEAM JET EXHAUSTER and CONDENSER, WASH- 


Office, Coal and Iron Exchange Building, Cortlandt cor. 
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SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol- 
lowing Books, at prices named : 


GAS MANUFACTURE, by Wit.iiAM Ricnarps, 4 to, 
with numerous Engravings and Plates, in Cioth bind- 
| ing. $12. 


INSTRUCTIONS FOR THE MANAGEMWEN? 
OF GAS WORKS, by W. C. Hormes. 8 yo- Cloth 
$1.50 


ANALYSIS, TECHNICAL VALUATION, PU- 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. BowpitcH, M. A., with Engravings. 8 vo 
Cloth, $4.50, 

NEW BIGGINS HAND BOOK, by THoMAS NEWBIG- 
Gin, C. E, $3.75. 

GAS CONSUMERS HAND BOOK, by Wm. Ricz- 
ARDs. C. E. 18 mo, Sewed. 20 Cents. 


GAS CONSUMERS MANUAL, by E. 8, CATHELS, C.E 
10 Cents, 


PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
CwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 


The above will be forwarded by Express. upon receipt of 
price. 

We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt cf order. 
All remittances must be made by Check, Draft, or Post Office 
Money Order. . 

A. M, CALLENDER & CO., 
Room 18, No. 42, Pine Street, N. Y. 


THE LOWE GAS PROCESS 


S. A. STEVENS & CO, 
| SOLE AGENTS. 
ROOM 87, ASTOR HOUSE 
P. O. Box 1110, NEW YORK. 








Nf 
400 430 Wat.nvut STREFT, PROLADELPH:A. 





CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


LAVA TIPS AND SCOTGH TIPS 


ALL ORDER |DELIVERED FREE TO NEW YOFS 
 Bonty 
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T. C. HOPPER, Pres’t and Gen’! Sup’t. WM. H. HOPPER, Vice Pres’t WM. N. MILSTED, Treas WM. H. DOWN, Secy. 


AMERICAN METER COMPANY, 


MANUFACTURERS OJ] 


Wet and Dry Gas Meters, Pressure Registers, Pressure and Vacuum Registers, Meter Provers, Pressure and 
Vacuum Gauges of all description, Exhauster Governors, Experimental and Glazed Dry Meters, Sugg’s [Dluminating 
Power Meters, Cresson’s Gas Regulators, Station Meters, Dry Centre Valves, Governors for Gas Works, Ammonia Test 
Meter and Apparatus, Bar and Jet Photometers, Etc., Ete. 


Agencies. Sole Agents for W. Sugg’s Photometrical and Analytical Gas Ap- - American Meter Co. 
37 Water Street, Cincinnati. ] paratus, Standard London Argand Burners and Double N Burner. 512 West 22nd Street, N. Y. 
20 South Canal Street, Chicago. t . ¢ Arch and 22nd Street, Phil’a. 
2028 Clark Avenue, St. Louis. A full assortment kept at the Manutactories and Agencies, where } 159 and 124 Sutter Streets, San 
) orders may be addressed. \ Francisco, Cal. 








HARRIS, HELME & McILHENNY. 
Successors to Harris & Brother, 


ESTABLISHED 1848. 


PRAGT@IOAL Gas Winter vcpagepiaee TACUURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe, ‘ 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meter drags Provers, Centre Seals, Governors, As 
Pressure Registers, Indicators, Photometers, and all kinds of Gas App wratus: Also furnish all other Articles BN 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all ~ 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. | 


a 
WASHINGTON HARRIS. WILLIAM HELMI JOHN McILHENNY. \ 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 


Lump Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kin ads, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s Pressure and Vac n Gaug Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Lethe by’s Sulphur an a Ai nmonia Te st Apparatus complete—also 

Testing and Chemical ‘Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 

in? ] 
Coodwin’s Improved Lowe’s Jet Photometer. 

W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER und PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and ali apparatus connected with the business. 


All work guaranteed first class in every particular, and orders filled promptly. 


GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 


Buildings, Churches, 

Factories, 

etc., etc. 
+ 














; Portland Cement, 
CATHEL’S Roman Cement, 
CAS CONSUMERS Keene’s Cement, 
MANU EI L. Sellurs Gas Cement. 


English Fire Brick, No. 1. 


Send for 
CIRCULAR. 


WALWORTH MANUF. 00. 
No. 69 Kilby Street, 














BOSTON, MASS. Enables every Gas Consumer to asi 1 at a glance, with. 
ae ee bien __ | ont any previous knowledge of the Gas Meter, the quantity = Silica Fire Brick. 
ADVANTAGES OF THE STRAP FILE. | aud money value of theGas consumed. Aiso the best method peep sas 
NG of obtaining from Gas the largest amount of its light. Ss. L.. MERCHANT & CoO., 
It will be tothe advantage of Gas Companies to supply 


— . 53 proadway, New York, 
Ist. It is simple, strong, and easily used. their Consumers with one of these Guides, as a means of pre- Just below Trinity Church, 34-17 “ 
D ; ; e 2 “ 

2nd. Preserves papers without punching holes. | venting complaints arising from their want of knowiedge in oy Bem 10 cents postage for “ Practical Treatise un 
3rd. Will always lie flat open. | : : 








regara to the registration of their meters. For sale by —_— 


4th. Allows any paper on file to be taken off, with- A. M. CALLENDER & CO NOW READY AND FOR SALE, 


out disturbing the others. 49 Pine Street. New York Room 18 ; 
‘ FODELL’S 
[ 


. 
System of Bookkeeping 
Biank Books, with printed headings and forms on th ye 
L ~ tem, ‘wil be supplied to Gas Companies, by apply)ng to dl 
f A M,. CAULLENDER & CO 





We will furnish to our subecribers this important 
article for preserving tn a convenient form, the num- | 
bers of the Journal as it is issued, at the very low | 
price of $1.25. Sent either by Express or Mail, as 
directed Price $5, which snould be sent either in Check, P. O. Order 


: : ; , or Kegistered Letter, 
By mail the postage will be 20 cents, which will be 


added to the price of the Binder. Send orders to 
A. M. CALLENDER & CO., 
42 Pine Street, Room 18, New York. | 





FOR GAS COMPANIES. 
Foprul |’ailadelphia, or 





UMes Gas-lieur JouRNsL, 49 Pine 8t., N. Y. 


—— 
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APMAN VALVE MFG. CO. 


S OF 






oo 
: 











FIRE HYDRANTS. 


With BABBITT METAL SEATS. 


APMAN GAS VALVES 


Have been in use since 1869, and are pronounced by 


all who have used them to be 


SUPERIOR TO ALL OTHERS FOR GAS PURPOSES. 


They afford a direct passage the full size of the pipe. The seats are made of an 


alloy similar to Bassitr metal, specially prepared for the purpose, and superior to 


all other metals used for the seats of Gas Valves, as it does not corrode. 

There is NO LIABILITY OF COHESION between the Gate and Seat, and the Valves 
/ - can be relied upon to sHUT TIGHTLY and OPEN EASILY at all times—an important 
o APM ° - . . : 
c + desideratum when used for street mains, in cases of fire. 
VALVE M'F'G CO 


acer. ALL VALVES GUARANTEED. 


We refer to the following named Gas-Light Companies among the many that 
have used these Valves: 

















Boston Gas-Light Company, Mass. Worcester Gas-Light Company, Mass. 
South Boston Gas-Light Company, a Taunton Gas-Light Company, 6 
East Boston Gas-Light Company, = New Bedford Gas-Laht Company, 
Charlestown Gas-Light Company, 7 North Bridgewater Gas-Light Company, “ 
Cambridge Gas-Light Company, . Plymouth Gas-Light Company, 
Brookline Gas-Light Company, vs Middleboro’ Gas-Light Compary, 
Jamaica Plain Gas-Light Company, = Marblehead Gas-Light Company, 
Newton & Watertown Gas-Light Co., 2 Leominster Gas-Light Company, 
Waltham Gas-Light Company, - Malden & Melrose Gas-Light Company, 
Chelsea Gas-Light Company, . Quincy Gas-Light Company, : 
" Fitchburg Gas-Light Company, ” Wobum Gas-Light Company, 
Manchester Gas-Light Company, N. H. ; Mz o’ Gas-Light Company, = Providence Gas-Light Company, R. I, Louisville Gas-Light Company, 
Concord Gas-Light Company, - Clinton Gas-Light Company, Pawtucket Gas-Light Company, 5 Cincinnati Gas-Light Company, 
Nashua Gas-Light Company, i Milford Gas-Light Company, 9 Newport Gas-Light Company, a People’s Gas-Light Company, 
| Exeter Gas-Light Company, “ } Attleboro’ Gas-Light Company, ° New Haven Gas-Light Company, Conn Citizen’s Gas-Light Company, 
| Dover Gas-Light Company, = Lawrence Gas-Light Company, ¥ Portland Gas-Light Company, Maine. | Williamsburg Gas-Light Co. 
Portsmouth Gas-Light Company, ° Lowell Gas-Light Company, “| Lewiston Gas-Light Company, ° Brooklyn Gas-Light Company, 
Great Falls Gas-Light Company, N. H. | Lynn Gas-Light Company, “| Calais Gas-Light Company, sd Citizens’ Gas-Light Company, 
| St. Albans Gas-Light Company, Vt. | Springfield Gas-Light Company, “ | Rockland Gas-Light Company, . Peoria Gas-Light Company, 


Office and Salesroom, 77 KILBY STREET, BOSTON. Works at INDIAN ORCHARD, MASS. 
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Louisville, Ky. 


nnati, O. 


Brooklyn, N.Y. 


“ 


Newark, N.J. 
Peoria, IL. 
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